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ADDITIONAL NASA ORGANIZATIONAL CHANGES 

A d d i t i o n a l  o rgan iza t iona l  changes and appointments i n  
t he  National Aeronautics and Space Adminis t ra t ion were an- 
nounced today by James E. Webb, Administrator,  augmenting 
top- leve l  o rgan iza t iona l  changes announced e a r l i e r .  (See 
NASA Release No. 61-213). They are e f f e c t i v e  immediately. 

I n  t he  Off ice  of Manned Space F l i g h t ,  headed by D. 
Brainerd Holmes, D r .  Nicholas E. Golovin has been named 
Di rec to r  of Systems Engineering; D r .  Charles H. Roadman, 
D i rec to r  of Aerospace Medicine; George M. Low, Di rec to r  of 
Spacecraf t  and F l i g h t  Missions; M i l t o n  W. Rosen, D i rec to r  
of Launch Vehicles and Propulsion; and W i l l i a m  E. L i l l y ,  
D i rec to r  of Program Review and Resources Management. 

Edgar M. Cor t r igh t  becomes Deputy Di rec to r  of the 
Off ice  of Space Sciences,  under Dr.Homer E. Newell, Di rec tor .  
I n  the same Program Office,  Thomas L. K. Smuil wiLl d i r e c t  
the Office of Grants and Research Contracts;  Donald H. 
Heaton w i l l  be Di rec to r  of Launch Vehicles and Propulgion 
Programs; D r .  John F. Clark, Di rec tor  of Geophysics and 
Astronomy Programs; John D. Nicolaides,  D i rec to r  of Program 
Review and Resources Management; and Oran W. Nicks, D i rec to r  
of Lunar  and P lane tary  Programs. 

I n  t he  Off ice  of Advanced Research and Technology, 
d i r e c t e d  by Ira H. Abbott, N e w e l l  D. Sanders w i l l  be the  
Technical Program coordinator .  Harold B. Finger  w i l l  be 
the  Di rec to r  of Nuclear Systems; John P. Stack, D i rec to r  of 
Aeronautical  Research; Boyd C. Myers 11, Di rec to r  of Program 
Review and Resources Management; Milton B. Ames, Jr., 
Direc to r  of Space Vehicles;  D r .  Albert  J. Kelley, D i rec to r  
of E lec t ron ic s  and Control;  and Hermann H,  Kurzweg, D i rec to r  
of' Research. 

. . . .. 
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Although a d i r e c t o r  of t he  Off ice  of Applicat ions has 
not  been appointed, @orton 5. S t o l l e r  has been named Deputy 
Di rec to r  and w i l l  work with John Burke, Consultant t o  the 
Adminkstrator, i n  organizing the  o f f i c e .  Also i n  that  o f f i c e  
are D r .  Morris Tepper, Di rec tor  of Meteorological Systems, 
and beonard Jaffe ,  D i rec to r  of Communications Systems. 

Other appointments inc lude  Dr. John P. Hagen and 
Addison M. Rothrock as Associate D i rec to r s  of t h e  Off ice  
of Plans and Program Evaluation, and R. P. Young as Executive 
Asslistant t o  t h e  Adminis t ra tor ,  Edmond C. Buckley as Di rec to r  
aqd Gerald M. Truzynski 
TPacking and DaLa wcquisit ion,  w i l l  r e p o r t  t o  the  Associate 
Adminigtrator.  

as Deputy Di rec to r  of t h e  Off ice  of  



UGIIb. LIJ 

-House & Senate space Committees 

NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1 5 2 0  H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 .  D.  C .  
T E L E P H O N E S :  D U D L E Y  2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: November 3, 1961 
PM's 

Release No, 61-244 

NASA TO LAUNCH RECRUITING DRIVE 

WASHINGTON, D , C , ,  Nov, 3 -- The National Aeronautics 
and Space Administration today announced t h e  s t a r t  of a 
nationwide search  f o r  2,000 t a l e n t e d  s c i e n t i s t s  and engineers ,  

James E. Webb, NASA Administrator,  said t h a t  t h i s  
number of men and women who have sc ience  o r  engineering de- 
grees  i s  needed to staff  t h e  luna r  program, nuclear  pro- 
pu ls ion  research. and development, space sc iences ,  supersonic 
t r a n s p o r t  study, and numerous o the r  ae ronau t i ca l  ar,d space 
technology propec ts ,  

" A 1 1  of our organiza t ions  w i l l  p a r t i c i p a t e  i n  t h e  
r e c r u i t i n g  d r ive  , 'I  M r  Webb said,  "Special  teams composed 
of NASA s c i e n t i s t s  w i l l  v i s i t  v i r t u a l l y  every a r e a  of t h e  
U.S. i n  coming weeks to in te rv iew candidates ,  I hope a l l  
q u a l i f i e d  Americans w i l l  consider  j o in ing  o a r  NASA s c i e n t i f i c  
e f f o r t  s o  t h a t  U. S ,  goals  i n  space technology can be met 
on schedule o r  e a r l i e r  i f  poss ib l e .  I t  

He said tha t  determinat ion of a d d i t i o n a l  personnel 
needs was coordinated w i t h  Administration l eade r s  i n  t h e i r  
development of p lans  f o r  achieving ove r -a l l  economy i n  
government opera t ions ,  

A l l  NASA cen te r s  throzxghout t h e  country announced t h e i r  
s p e c i f i c  p ro fes s iona l  personnel needs today a t  t h e  same time 
M r ,  Webb made h i s  s ta tement ,  The cen te r s  p a r t i c i p a t i n g  i n  
t he  r e c r u i t i n g  dr ive  a r e :  Ames Research Center, Mountain 
View, Calif. ; F l i g h t  Research Center, Edwards, Calif ,, ; 
Goddard Space F l i g h t  Center, Greenbelt ,  Md, ; Langley Research 
Center, Hampton, Va.  ; Lewis Research Center, Cleveland, 
Ohfo; Marshall Space F l i g h t  Center, Huntsvi l le ,  A l a , ;  
Wallops S ta t ion ,  Wallops I s land ,  Va. ;  and t h e  new Manned 
Spacecraf t  Center, Houston, Texas. 

(over)  
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"Aerospace technology c a r e e r  oppor tun i t i e s  with RASA 
o f f e r  i n t e r e s t i n g  and important pos i t i ons  i n  research9 de- 
velopment, design, operat ions,  and adminis t ra t ion ,  " w- 
cording t o  Mr. Webb. "Salaries range from $6,345 t o  
$21,080 a year  deper.ding upon ind iv idua l  q u s l i f i c a t i o n s  
and experience.  I?  

The NASA Administrator said the  agency i s  seeking 
" s c i e n t i s t s  and engineenas a t  a l l  l e v e l s  who are ic te rea ted  
in making a personal  con t r ibu t ion  t o  their  countryBs space 
e f f o r t s .  We m e  e s p e c i a l l y  interested i n  meeting the, xaece;:,t 
sc ience  graauiltes who a r e  j u s t  beginning their c a r e e r s ,  I f  

Persomel  needs inc lude  s c i e n t i s t s  and engineers ex- 
perienced i n  f a x i d  and f l i g h t  mechanics; m a t e r i a l s  and. 
stxmctures;  propulsion and power; data systems; flight 
systems; measwrement and i n s t m e n t a t i o n  systems; experi- 
mental. f a c i l i t i e s  and equipment; space seiczices; life 
sciences;  projec-k management. 

The NASA r e c m i t i n g  tern, c o n s i s t i n g  of s c i e n t i s t s  
from Headquarters and f i e l d  centers ,  w i l l  be a t  the S h e x ~ ~ t o n  
Hotel i n  Chicago for s e v e r a l  days beginning Mondny, November 
69 1961. , '  
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SOCIO-ECONOMIC AND POLITICAL ASPECTS OF SPACE 

An explanation of the t i t l e  of t h i s  speech seems appropriate. 

F i r s t l y s  t h i s  was the subject I w a s  assigned. Secondly, it is the 

implications of space ac t iv i t ies  for human affairs ,  not "space", 

"space technology" or "the National Space Program" about w h i c h  I 

shall  addres s  you. Because, as you w i l l  note, I w i l l .  not be talking 

very much about the physical environment of spare or space science 

as such, Nord w i l l  I be describing our to t a l  national space effor t ,  

which includes the important space respmsib i l i t i es  of the Department 

of Defense regarding missiles and reconnaissance sa te l l i t es .  I n  

the words of the National Aeronautics and Space A c t  of 1958, which 

created the c ivi l ian space agency, I w i l l  be directing your atten- 

t ion t o  the socio-economic and policy implications of the 

Congressional declaration ".... that  it is the policy of the United 

States that  ac t iv i t ies  i n  space should be devoted t o  peaceful purposes 

for the benefit of a l l  mankind". 

A recent newspaper cartoon depicted one of Queen Isabella's 

ssajects saying t o  another, when discussing the estimated cost of 

Columbus' voyage into the unknown: '($26 thousand dollars!? .... 
Man could go t o  the moon for that:" W e l l ,  t o  m i x  a metaphor when 
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talking about outer space, things have gotten more astronomical 

since 1492 i n  terms of the increased knowledge we have of the 

magnitude of the heavenly bodies inhabiting the Universe beyond 

our small planet and i n  terms of the costs of exploring in te rs te l la r  

space. The astronomers t e l l  us that there may be as many s ta rs  i n  

the Universe as there are grains of sand on a l l  the beaches of 

a11 the oceans of our planet we  c a l l  earth. And, perhaps 90% 

of the two b i l l ion  s ta rs  i n  our Milky Way Galaxy, of which our 

solar system w i t h  i t s  central sun-star i s  a minute part, have 

planets, many of which may be able t o  support the kind of intell igent 

l i f e  we know on earth. 

I n  terms of 1961 dollars, it is estimated Over the decade of 

the 1960's it w i l l  cost $35 bi l l ion  dollars t o  explore and u t i l i z e  

the environment of space and the ce les t ia l  bodies beyond our 

planet 's  atmosphere. O f  t h i s  amount about 60% w i l l  go into the moon 

program. Approximately 85% of these funds w i l l  be spent under research 

and development and production contracts w i t h  private indus t ry ,  

universities, and other non-government organizations. For example, 

l a s t  Fiscal Year, NASA had program obligations of approximately 

a l i t t l e  less than one b i l l ion  dollars. T h i s  Fiscal Year the 

resources for financing the program w i l l  be about one and three- 

fourths b i l l ion  dollars. And, for the next Fiscal Year there 
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have beenunoffidal figures published stating that  the NASA budget 

w i l l  be on the order of three and one-half b i l l ion  dollars. 

Why should t h i s  audience of educators, business  and pro- 

fessional people, and government leaders be concerned w i t h  the 

economic, social and pol i t ica l  implications of space act ivi t ies?  

I believe it is because the impact of man's peaceful or military 

operations i n  h i s  solar system w i l l ,  i n  real i ty ,  take place on his 

planet, earth, I n  unromantic fact ,  man-in-space is man grounded 

upon or connected t o  te r ra  firma. A s  human beings we  are concerned 

primarily w i t h  the socio-economic and pol i t ica l  "why" and "how" of 

space act ivi t ies .  The scient i f ic  and technological "know-how" 

i n  which the physical and natural scientists and engineers are 

understandably pre-occupied is a fascinating means t o  social ends.  

T h e  technological and i n d u s t r i a l  revolution of which space 

science and exploration have become an integral part i s  moving 

faster  than  our mental and emotional capacities t o  cope w i t h  it. 

The pace of technological development seems t o  be and actually is  

more rapid and effective because of the contraction of the world by 

modern communication and transportation systems, W i t h  no more 

warning than the news announcement i n  between the TV soap operas 

and over the one radio i n  a remote village i n  Asia, the i n t e r -  

continental ba l l i s t i c  m i s s i l e  is f i r e d ,  the multi-megaton nuclear 
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warhead is  tested i n  the atmosphere, and the scientific,  peaceful 

or propaganda spacecraft i s  orbited around the earth or the moon. 

The resulting technological, psychological, health, moral, pol i t ical ,  

and military consequences radically change the conditions of l i f e  

on t h i s  globe. 

Why shoulu we go t o  the moon and the farthest  reachels of outer 

space? There are compelling, scientific,  technological, pol i t ical ,  

and economic reasons. I n  his  May 25, 1961, S t a t e  of the Union 

message, Pres ident  Kennedy said: 

"NOW is the t i m e  t o  act ,  to take longer s t r ides  -- time fo r  

a great new American enterprise -- time for this nation t o  

take a clearly leading role in space achievement I be 1 i eve 

that the nation should commit i t s e l f  t o  achieving the goal, 

before the decade is out, of landing a man on the moon and 

returning h i m  safely t o  earth." 

Some of the reasons why the President urged t h i s  National 

commitment are 8 

(1) The  United States of America is  i n  a space race w i t h  the 

Soviet Union because we are i n  an across-the-board competition w i t h  

every aspect of the Communist way of l i f e .  T h i s  involves meeting the 

international prestige challenge produced by the "neutral" and ''new" 

nations and even some of our A l l i e s  acting as i f  the spactacular and 
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genuine technologicah space achievements of the Soviets are t o  be 

equated w i t h  a super ior  socio-economic, pol i t ical ,  and m i l i t a r y  

system, P refer t o  the USSR's sputniks ,  i ts  success fu l  o r b i t i n g  of 

cosmonauts around the e a r t h d  and i t s  shots a t  and photographs of the 

moon 

2. We must cont inue t o  demonstrate t o  ail of t h e  people of 

the world not  only that  a f r e e  s o c i e t y  best preserves and develops 

human and n a t u r a l  resources ,  produces the m o s t  and best goods and 

services and provides the best way of l i f e  for i t s  people.  But, 

we must also show that  our kind of techno-economic social system is  

determined to maintain the lead over the Soviets i n  the number of 

satell i tes placed into space,  i n  the number of spacecraft t r ansmi t t i ng  

u s e f u l  s c i e n t i f i c  information about the space environment, and i n  the 

q u a n t i t y  and q u a l i t y  of knowledge of space sc ience  and technology 

we are shar ing  w i t h  other na t ions .  

3 ,  Urnmanned and manned l u n a r  exp lo ra t ion  is  only one step, 

even though an fmp0rtant s t r ide forward i n  our space program. The 

moon, with i ts  relative lacks of atmosphere and g r a v i t y  may answer 

the ques t ions  of the o r i g i n  and evolu t ion  of our l i f e  on our p l a n e t  

and provide a po in t  of vantage f r 0 m  which t o  view and explore  our  

solar system. 
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4. The knowledge and products  c rea t ed  by space sc ience  and 

technology are of p resen t  and p o t e n t i a l  b e n e f i t  t o  a l l  mankind. 

Needs for new materials, metals and f a b r i c s  t o  m e e t  cond i t ions  of 

the space environment and the demands of space technology have 

made possible the manufacture of novel products  such as unbreakable 

plastics, high temperature ceramics and glass, e l e c t r o n i c  and 

mini tur ized  medical and i n d u s t r i a l  instruments ,  new s y n t h e t i c  textiles, 

new f u e l s  or power sources,  and, i n  genera l ,  helped t o  establish 

new i n d u s t r i e s  t o  employ ou r  people and inc rease  our gross n a t i o n a l  

product and resources .  I f  the k inds  of ratios among expendi tures ,  

research  and development, production and ski l led and p ro fes s iona l  

manpower i n  other and somewhat s i m i l a r  i n d u s t r i e s  apply,  direct 

c i v i l i a n  and defense space a c t i v i t i e s  m i g h t  w e l l  i n  t i m e  employ 

750#000 t o  one m i l l i o n  persons,  w i t h  important i n d i r e c t  employment 

e f f e c t s  i n  many other manufacturing and service i n d u s t r i e s .  

5. Presen t ly  emerging practical uses  of earth satel l i te  

technology may w e l l  lead t o  improved communications and weather 

fo recas t ing  services. Such experimental  programs as NASA's Project 

Echo (the "passive" or non-instrumented aluminized p l a s t i c  ba l loon  

satel l i te  many of you have seen pass overhead) have demonstrated 

that  satel l i tes  can be used t o  reflect te le rad ioand TV s i g n a l s .  

The experimental  Project Relay w i l l  involve the launching of 
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' ' ac t ive r epea te r "  satellites i n t o  space orbits between 3000 and 

8000 m i l e s  a l t i t u d e ,  which, with t h e i r  e l e c t r o n i c  instruments ,  w i l l  

r e l a y  messages from the earth and back down t o  t h e  earth a t  the 

des i r ed  terminal  p o i n t s ,  An experimental  project called Syncom 

w i l l  also involve " a c t i v e  repeater" satell i tes,  b u t  these 

satell i tes will be placed i n  22,300 m i l e  o r b i t a l  a l t i t u d e s  around 

the earthas equator ,  synchronous w i t h  the r o t a t i o n  of the earth, 

so that  they w i l l  be s t a t i o n a r y  w i t h  r e spec t  t o  any des i red  p o i n t s  

on the earth, I n  add i t ion ,  the American Telephone and Telegraph 

Company is designing and bu i ld ing  communication satellites, a t  i t s  own 

expenseo for  tw0 experimental  launchings and opera t ions  during 1962, 

NASA w i l l  f u rn i sh  the launch, rocket, and t r ack ing  faci l i t ies ,  and 

w i l l  be re8mburaed fsr the cost of these services, 

Analyses have been made that  show tha t  when the much greater 

capac i ty  of such c s m w i c a t i o n  satel l i te  systems compared t o  conven- 

t i o n a l  t r a n s c o n t i n e n t a l  and t ransoceanic  teleradio and cable systems 

are f u l l y  u t i l i z e d ,  these new systems should produce better and less 

expensive global somun%cations than p resen t  methods. 

have es%ima$ed that $100 m i l l i o n  annual revenues w i l l  be generated i n  

a period of 18 years af ter  such communication satel l i te  systems come 

i n t o  opera t ion ,  The soeis-economie and pub l i c  po l i cy  problems y e t  

Some people 
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t o  be resolved are i l l u s t r a t e d  by the recen t  report of the Ad H o c  

Committee of i n t e r n a t i o n a l  communications companies established by 

the Federal Communications Commission las t  J u l y  t o  recommend p lans  for 

a j o i n t  venture  among the American Telephone and Telegraph Company 

and eight other smaller i n t e r n a t i o n a l  teleradio and under-sea cable 

carriers for owning and opera t ing  a sa te l l i t e  communications system. 

T h i s  report b r i n g s  ou t  i n t o  t h e  open i n  the m o s t  d e f i n i t i v e  form -- 
s i n c e  the policy aspects of communications Satellites have been 

under d i scuss ion  for about a year  between government and indus t ry  -- 
the public policy issues for cons idera t ion  and dec i s ion  by the 

Federal Communications Commission and other government agencies  such 

as NASA, the Nat ional  Aeronautics and Space Council, the Departments 

of State, J u s t i c e  and Defense, and, u l t ima te ly ,  the Pres ident  and 

the Congress. 

Some of the major pub l i c  po l i cy  questions are as f o l l o w s :  

If the P r e s i d e n t ' s  stated n a t i o n a l  goal of furn ish ing  global satel l i te  

communications means t o  serve p o i n t s  i n  na t ions  around the world which 

have l imi t ed  i n t r a - n a t i o n a l  telephone and radio communications and 

w h i c h  have none or inadequate i n t e r n a t i o n a l  teleradio communication 

links w i t h  other na t ions ,  can such a p r i v a t e  j o i n t  venture  accomplish 

t h i s  fo re ign  p o l i c y  objective w i t h  a prof i t  t o  the i n t e r n a t i o n a l  

combine and without government subsidy and ownership p a r t i c i p a t i o n  
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which would be vastly d i f f e r e n t  f r o m  the usua l  government r e g u l a t i o n  

of te lephone and telegraph rates? Can such a consortium composed of 

one very  large i n t e r n a t i o n a l  communications carrier and eight other 

smaller i n t e r n a t i o n a l  carriers operate i n  such a manner as t o  m e e t  

the President's policy cond i t ions  tha t  these be no economic and 

technoQogieaP d0mBnatPon which would s t i f l e  competit ion i n  v i o l a -  

t i o n  of the a n t i - t r u s t  l a w s  among the i n t e r n a t i o n a l  carriers i n  

providing satellite communication services and w i t h  respect t o  elec- 

t r o n i c  manufacturers and te lephone companies which are not  i n t e rna -  

t i o n a l  c o m m i e a t i o n  carriers b u t  which w i s h  t o  supply equipment and 

parts to such a Barge and complex e n t e r p r i s e ?  I n  view of t h e  Cold 

W a r  and t h e  eeonombc and pol i t i ca l  aspirations of the new n a t i o n s  

w h i s h  f i n d  themselves in between the powers of the free a l l i ed  

n a t i o n s  and the  Communist bloc, will it be possible t o  allocate the 

scarce radio f requencies  necessary for such global communications 

without est&Pishfng some d i f f e r e n t  and i n t e r n a t i o n a l  form of organi- 

z a t i o n  through the United Nations or otherwise and without  ve toes  o r  

compromises which m i g h t  or  m i g h t  no t  affect  the economic and tech- 

nological f e a s i b i l i t y  and adequacy of a communications sa te l l i t e  

system? 

W B t h  respect to the other social, economic and p o l i c y  implica- 

tions of such a satel l i te  communications system, c e r t a i n  problems are 
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t o  be considered: What w i l l  be t h e  effect upon i n t e r n a t i o n a l  travel 

for the businessmen and t o u r i s t s  who can conduct their  commerce and 

v i e w  of fo re ign  l ands  by  i n t e r n a t i o n a l  TV? W i l l  voices i n  fo re ign  

languages w i t h  or without  TV p i c t u r e s  and s u b - t i t l e s  be acceptable 

and understandable  t o  i n t e r n a t i o n a l  audiences composed of both highly 

l i terate  and uneducated people? W i l l  radio l i s t e n e r s  and TV viewers 

be available a t  3:OQ o'clock i n  the m r n i n g  or dur ing  working hours 

t o  b e n e f i t  from and be customers for ins tan taneous ,  non-taped, broad- 

casts of n a t i o n a l  or wor ld  poli t ical ,  c u l t u r a l  or sports events?  

NASA*s meteorological or  weather satel l i te  program invo lves  

p r o j e c t s  known as Tiros satel l i tes  I, 11, and I11 which have made 

obse rva t ions  of and t r ansmi t t ed  thousands of t e l e v i s i o n  p i c t u r e s  of 

the earth's cloud p a t t e r n s  and taken  measurements of the heat of 

the earth and i ts  atmosphere. These meteorological satellites are 

the f i rs t  steps i n  a i d i n g  u s  t o  understand better the atmospheric 

processes w h i c h  produce o u r  weather and climatic changes. A t  p r e s e n t  

ou r  meteorol~gical observa t ions  f r o m  the earth and sounding rockets 

projected i n t o  high atmospheric a l t i t u d e s  only  can provide u s  w i t h  

about a 20 percent  t o  30 percent  coverage of weather phenomena mostly 

f r o m  the underside of the atmosphere and space surrounding the earth 

rather than  from the vantage p o i n t  of o u t e r  space i tself .  For  example, 

the TBros  experimental  sa te l l i te  cameras already have detected and 
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t r ansmi t t ed  p i c t u r e s  of cyc lonic  storms and hu r r i canes  as much as a 

f e w  days before hunter  a i rp l anes ,  ground-based radar and other con- 

ven t iona l  instruments  could f l a s h  the warning s i g n s  t o  the weather 

f o r e c a s t e r s  f o r  the saving of l i f e  and property.  The experimental  

feats of the meteorological satell i tes may w e l l  augur the t i m e  when 

the inc rease  i n  the r a p i d i t y  and accuracy of short-range and long- 

range weather fo recas t ing  w i l l  lead t o  untold b e n e f i t s  t o  mankind 

i n  a g r i c u l t u r e ,  commerce and tourism. Such improvements i n  weather 

fo recas t ing  and i n  knowledge about w h a t  produces our  climatic changes 

may also have pol i t ical  and m i l i t a r y  impl ica t ions  for na t ions  plan- 

ning for  the abundance of peace or the d e s t r u c t i o n  of w a r .  I n  addi- 

t i o n ,  such meteorolcgical  sa te l l i tes  may aid even tua l ly  in br ing ing  

about reliable and large scale methods of weather modif icat ion and 

con t ro l .  
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W i t h  respect t o  the i n t e r n a t i o n a l  pol i t ical  aspects of t h e  

space program, the National  Aeronautics and Space A c t  of 1958 

specifies that there be "Cooperation by the United States w i t h  other 

na t ions  and groups of na t ions  i n  w o r k  done pursuant t o  t h i s  A c t  

and i n  the peacefu l  a p p l i c a t i o n  of the r e s u l t s  thereof", The NASA, 

i n  car ry ing  o u t  t h i s  s t a t u t o r y  d i r ec t ive , ,  has taken  a v a r i e t y  of 

s t e p s  t o  o b t a i n  cooperation i n  our  space program by c o u n t r i e s  a l l  

over the world .  This cooperat ive p a r t i c i p a t i o n  has ranged f r o m  

the exchange of s c i e n t i s t s  and s c i e n t i f i c  in format ion , to  the opera- 

t i o n  of t r ack ing  or  data a c q u i s i t i o n  s t a t i o n s  around the globe,, and 

t o  the design and cons t ruc t ion  of satell i te spacecraft and the 

scientific instruments  and experiments t o  be placed i n  them. 

Approximately 35 t o  40 na t ions  are p a r t i c i p a t i n g  i n  or i n i t i a t i n g  

cooperative projects w i t h  u s  i n  one or another  aspec t  of t h i s  program. 

An a d d i t i o n a l  method of i n t e r n a t i o n a l  cooperat ion involves  meetings 

and exchanges of information w i t h  p r i v a t e  i n t e r n a t i o n a l  s c i e n t i f i c  

groups and organiza t ions  such as the Committee on Space Research of 

the I n t e r n a t i o n a l  Council  of S c i e n t i f i c  Unions. T h i s  l a t te r  type  

of mutually b e n e f i c i a l  i n t e r n a t i o n a l  cooperat ion Pa an outgrowth of 

the success fu l  p r i v a t e  and governmental s c i e n t i f i c  cooperat ive pro- 

grams during the I n t e r n a t i o n a l  Geophysical Year.. w h i c h  took place 

i n  1957-58. 
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However, it must be said, r e g r e t f u l l y ,  that the Commundst 

countries have not  been as rap id  or comprehensive i n  their  sharing 

of s c i e n t i f i c  information as have other nat ions.  Nor, has the 

Communist bloc s u i t e d  i t s  a c t i o n s  t o  i t s  words of peacefu l  and 

s c i e n t i f i c  cooperat ion by i ts  r e f u s a l  t o  j o i n  i n  the d e l i b e r a t i o n s  

during 1959 of the United Nations'  Ad H o c  C o m m i t t e e  on the Peaceful  

Uses of Outer Space. Subsequently, the Communist na t ions  refused t o  

organize for  the first meeting of the pemament United Nations 

Committee on the Peaceful  U s e s  of Outer Space without imposing 

Troika-type v e t o  formulas cont ra ry  t o  the r u l e s  governing United 

Nations Committee procedures.  F r u i t l e s s  nego t i a t ions  t o  arrange for 

the first meeting of t h i s  important United Nations C o m m i t t e e  have been 

going on s i n c e  the passage of the United Nations'  r e s o l u t i o n  

e s t a b l i s h i n g  the Commietee i n  Decerciber of 1959. 

Nevertheless,  P re s iden t s  Kennedy and Eisenhower and off ic ia ls  

of their  r e spec t ive  admin i s t r a t ions  have continuously i n v i t e d  the 

Sovie t  Union and the governments and s c i e n t i s t s  of a l l  nat ion8 t o  

j o i n  i n  a g r e a t e r  e f for t  to make the f r u i t s  of the new knowledge 

about space available t o  a l l  mankind. The m o s t  r ecen t  U.S. e f for t  

i n  t h i s  d i r e c t i o n  is t h e  program our  government h a s  announced 

p u b l i c l y  it in t ends  t o  propose t o  the United iilatioiisto extend t o  a l l  
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nations the benefits of exploring and uti l izing outer space by 

preserving international peace, law and order in t h i s  new realm. The 

proposals i n  outline are as follows: 

Explicit confirmation that  the U.N. Charter applies 

to the outer l i m i t s  of space exploration. 

A declaration that outer space and ce les t ia l  bodies are 

not subject t o  claims of national sovereignty. 

An international system for registering of a l l  objeete 

launched into space. 

A specialized outer space u n i t  i n  the Secretariat of 

the United Nations. 

A world weather observation system using earth sa t e l l i t e s  

and other advanced techniques. 

A co-operative program of research for ways by which man 

can s t a r t  modifying the weather. 

A global system of communications satellitens to l i n k  

the whole world by telegraph, telephone, radio and television. 
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A d i scuss ion  of the socio-economic and poli t ical  aspects of space 

2 3 C t i V i t i e S  Should, I believe, i n d i c a t e  s o m e  of the impacts upon our  

educa t iona l  system and the related and changing n a t i o n a l  beliefs 

and a t t i t u d e s .  

Controversies  have existed about educa t iona l  philosophies i n  our 

na t ion  and our w o r l d  over the ages. Moat r ecen t ly ,  during the 1930's 

t h e r e  w a s  a d i m e r n a b l e  sh i f t  from t h e  emphasis upon the "three R's" 

i n  t h e  d i r e c t i o n  of t h e  so-called "social or l i f e  adjustment" philosophy, 

This t r e n d  continued through t o  the post World War I1 period, b u t  w i t h  

Increas ing  r e s i s t a n c e .  Differences about our educa t iona l  curriculum 

and system a l ready  had been manifested openly i n  the post w a r  per iod ,  

However ,  it took the impact of the supposedly backward Russians explod- 

ing of the atom and p u t t i n g  i ts  energy to peacefu l  uses  and i n t o  

war-like threats and i ts  p lac ing  of a Sputnik i n t o  space t o  dramatize 

the need for some long overdue a c t i o n s  as w e l l  as thoughts  about U - S ,  

educa t iona l  philosophy and p r a c t i c e  i n  a revolu t ionary  w o r l d  w h i c h  

would not  l e t  u s  a d j u s t  t o  the m y t h  of a changeless American and 

world soc ie ty .  

The American people appear t o  have awakened t o  the need for  the 

t r a i n i n g  of more and better physical s c i e n t i s t s  and engineers .  

For, the Soviet Union is producing s c i e n t i s t s  and engineers  a t  a 
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higher rate than  the United States, whether of better q u a l i t y  is 

a s i g n i f i c a n t  quest ion.  Also, there is evidence of the accellerated 

progress of other n a t i o n s  i n  t r a i n i n g  wcientirats i n  a Variety of 

t echno l sg iea l  fierlds, The threats and pressurea  regarding B e r l i n  

and of Korean, Southeast  Asian and African ' l s m a l l ,  'I " l i m i t e d "  and 

" g u e r r i l l a "  warfare short of a l l - o u t  thermo-nuclear w a r ;  the con- 

t i n u a t i o n  of the esld war competit ionr and our admitted errors i n  

a s ses s ing  the capabilities of the, Russians and other n a t i o n s  have 

confronted our  system of beliefs, a t t i t u d e s  and educat ion w i t h  an 

emergency, 

Hencep the d i s p u t e s  about "social or l i f e  adjustment" versus  

increased academic courses  of i n s t r u c t i o n  may i n  t r u t h  be , ,  

;aoademdbc, What: $8 requjlred i n  fact is a supreme effor t  t o  teach 

in our schools and disseminate  through our  mass media of communi- 

c a t i o n s  csmmtence and even exce l lence  of knowledge i n  the n a t u r a l  

and phys ica l   science^^ mathematics languages l i t e r a t u r e ,  humanities 

and, last but not least, the social and behaviora l  sciences,  in 

order t o  survive. and t o  win in the across-the-board competition w i t h  

the Cmmursist bloc, H o w  %s accomplieh k h i s  educa t iona l  objective 

seems t o  th is  speaker t o  i n d i c a t e  the enrichment of course content  

and the ms%LBvation of s tuden t s  by br ing ing  space events  and related 
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p e r t i n e n t  academic courses .  

The g a u n t l e t  has been throwan down by the authorftarian 

C Q I I U I I U ~ ~ S ~  s o ~ b t f e s ,  Which, while r i g i d l y  thought and action con- 

t rol led,  are cap*Be of great dynamism in §U@h dramatic areas sf 

nuclear  energy and spacee The MatPonal Defense Act. of 3.958 and 

~ t h e r  governmental educa t iona l  grant or  fellowship programs haeve 

reflected understandably the nation s preoccupat ion w i t h  i t s  

n a t i o n a l  defense requirements and the related inadequacies i n  the 

physical sc iences ,  mathematics, technology and fore ign  Banguagas, 

But, what of our  other n a t i o n a l  needs i n  ithe social sciences, 

the arts8 humanit ies ,  classics and English l i t e r a t u r e  in order t o  

recognizeo analyze and deal w i t h  the idecdPqBca1 and psychologi%caP 

cha l lenges  to our democracy? 

A variety of new careers have appeared to open up as a result 

of %he i n t e r n a t i o n a l  compet i t ion i n  the new sciences and technolo- 

gies, especially the developments in astronautics and space act iv i -  

ties, a: suspect tha t  the %,V, space-cadet programs and t0y manu- 

f a c t u r e r s  have not lessened ithe predisposition of many 

to be a s t r o n a u t s  and space s c i e n t i s t s  rather than mere 

a i r p l a n e  pilots as i n  the dimly rewenibered days sf the 

of the 28th century ,  It is significant, H think,  that  
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this generation. of ch i ld ren  is playing gameso assknnnkng roles, and 

f o m u l a t i n g  attitudes i n  prepara t ion  for adulthsod on the basis 

of space experiences which a c t u a l l y  haven't happened yet ,  Thio 

appears t o  be an innovation for juveniles who usually have 

d i rec t ed  their  play and imagination t o  past or c u r r e n t  expemriencaast 

such as Cwboys and Indians,  past wars, past and current  C K ~ ~ P I I Z ~  

activit ies,  adventures  of a l l  kinds and historicad. events  hn 

general, Perhaps this phenomenon will be instructive to parentso 

t eache r s I  voca t iona l  advisers and personnel. admin i s t r a to r s  i n  

goverment and induetry i n  raalistfcaPPy guarding against either 

P over  or under sn%husbasrn for the importance of the impact of space 

activit ies upon t h i s  genera t ion  of c'hmilldesen~~ careers and human 

a f f a i r s  i n  gene ra l ,  

Y e t ,  it f a  true that many 5cient i f ic  and engineering skills 

are needed for our n a t i o n ' s  space program. There will be needed 

physicists and chemists8 electrical, structural and mechanical 

engfneers,. ~ ~ t ~ ~ r n ~ t ~ ~ ~ ~ ~ ~  and stat ist ic ians;  geologists and astrons- 

mers; bislcqists and "agratomichsts" ($he Bast named are specialists 

created by the demands of the spaee-atomic age for determining 

r a d i a t i o n  dosages which can be tolerated by l i v i n g  Q ~ ~ ~ ~ S I I W ) ;  and 

maany other seientfffc  and professional people, including a vasie%y 

of hYbX'fdiB Or CQ&%IXatiOnpl 0f these SC&@n$fffc, enCJiIkeC?X'b.g and 

pro fes s iona l  disciplines t o  deal with the new problems of the space 



environment. Thus, there w i l l  be needed new s k i l l s  t o  m e e t  the 

needs of new sc iences  and technologies;  and there w i l l  be required 

new concepts,  knowledge and vocabular ies  t o  be s tudied ,  understood 

and taught  by new teachers, t e x t s  and v i s u a l  aids. 

The excellence of our  space program depends upon the q u a n t i t y  

and q u a l i t y  of the s tuden t s  educated by our elementary,  secondary, 

undergraduate and graduate  schools. T h i s  dogs not  mean tha t  our  

schools, colleges and u n i v e r s i t i e s  should produce only "space 

s c i e n t i s t s "  and "space engineers. ' '  It should not be our  purpose 

to concent ra te  on so-called "space science" a t  the expense of 

weakening o u r  educa t iona l  efforts i n  the other phys ica l  and social 

sc iences ,  The program of space exp lo ra t ion  and associated tech- 

nology i s  and should continue t o  be an i n t e g r a l  part of a balanced 

n a t i o n a l  e f for t  in a l l  sc ience  and technology and other f i e l d s  of 

human knowledge. For, there is good reason t o  b e l i e v e  t ha t  our 

p a r t i c u l a r  form of free s o c i e t y  can prevail only t o  the ex ten t  

that  it i n t e g r a t e s  success fu l ly  the new phys ica l  sc iences  and 

technologies  i n t o  its polit ical-economy and its social, educa t iona l  

and n a t i o n a l  s e c u r i t y  system. 

Most s tuden t s  e n t e r i n g  secondary schools land colleges are 

not  Chinking of careers i n  sc ience  or  engineer ing,  Nevertheless,  

a l l  s tuden t s  should acqui re  the understanding, apprec i a t ion  and 
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knowledge which w i l l  prepare them t o  cope adequately w i t h  the 

rapid changes of this t echnologica l  age. The non-science o r i en ted  

s tuden t s  do not  need the h ighly  spec ia l i zed  knowledge requi red  by 

pro fes s iona l  s c i e n t i s t s ,  But, they should have enough familiar- 

i t y  w i t h  science,  mathematics and engineer ing t o  canprehend t h e  

inc reas ing ly  technologica l  environment i n  which we l i v e ,  and t o  

acqui re  the basis t o  become t r a i n e d  or re - t ra ined ,  i f  necessary,  

i n  the s k i l l  required t o  manufacture, operate or maintain the 

products  of t h i a  technology, The liberal ar ts  f a c u l t i e s  have a 

great r e s p o n s i b i l i t y  t o  a i d  the undergraduates t o  achieve basic 

understanding of s c i e n t i f i c  p r i n c i p l e s ,  methods terminology and 

the place of sc ience  i n  modern l i fe .  T h i s  i s  a d i f f i c u l t  ass ign-  

ment, b u t  sc ience  proper ly  presented can be made a l i v i n g  part of 

a c r e a t i v e  and f u l f i l l i n g  education. I n t e r e s t  i n  sc ience  can be 

made a t t r a c t i v e  and meaningful by u t i l i z i n g  the n a t u r a l  and en- 

l igh tened  s e l f - i n t e r e s t  of m o s t  persons i n  the exp lo ra t ion  and 

the uses  of the space environment for the welfare of themselves, 

our  na t ion  and a l l  of mankind, 

The properly s t imula ted  or eager s tudent  s c i e n t i s t  th i rs ts  

for knowledge i n  h i s  chosen f i e l d  of i n t e r e s t ,  Even as i n  the case 

of the non-sc ien t i s t ,  the incorpora t ion  of space sc ience  and engineer- 

i ng  courses  i n t o  the r e g u l a r  curriculum can be made without weakening 
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the basic sc ience  or engineering subject m a t t e r  being taught .  

T h i s  is a strengthening process because of the s t imu la t ion  and 

motivat ion which can and o f t e n  does r e s u l t .  Thusly s t imulated 

and motivated there m a y  w e l l  be the desire t o  participate 

e n t h u s i a s t i c a l l y  i n  required or elective s c i e n t i f i c  courses ,  

w h i c h  could i n  t u r n  provide the momentum and sus t a in ing  force 

f o r  s tuden t s  t o  undertake the long and hard work necessary t o  

understand, apprec i a t e  and master such subjects as physics ,  

m a t h e m a t i c s ,  b iology and chemistry,  

O f  courseo j u s t  as the non-sc ien t i s t  rPtudent should have 

a basic understanding and apprec ia t ion  of sc ience  and technology 

a8 they  affect soc ie ty ,  so should the sc ience  or engineering 

major 'be afforded the opportuni ty  or be required to develop 

an apprec ia t ion  for %he social sciences,, arts and humanities.  

Narrw concent ra t ion  of s tudy wi th in  any f i e l d  o f  knowledge 

t ends  t o  beget a s tudent  and person deprived of the understanding 

required for a f u l f i l l i n g  and respons ib le  l i f e  as a c i t i z e n  and 

p a r e n t a  I n  add i t ion ,  the %ethnological and social events  i n  our 

csntemporary wor ld  have moved us from an Anglo-American and 

Western-European o r i e n t a t i o n  i n t o  a one-world a t t i t u d e  and 

p o s i t i o n ,  T h i s  mult i -nat ional  and s c i e n t i f i c  w o r l d  r e q u i r e s  

that  our  educa t iona l  system produce men and women equipped w i t h  
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the modern languages and mathematics which are the means of commun- 

ication and understanding in a multi-national culture amidst a 

scientific and technological revolution. 

Moreover, again it has been pointed out recently by such 

scholars as Lewis Mumford and others that the neglected appre- 

ciation and teaching of such social sciences as history and cultural 

anthropology have deprived us of tools with which to predict, 

plan and manage new scientific inventions and new technological 

developments, Examples of the utility of the study of such 

slocial and behavioral sciences are to be found in the need for 

military history to help meet current defense requirements and 

in the necessity in "disarmament" or "arms control" studies 

and conferences and inspection and control systems for highly 

trained technicians possessing knowledge and appreciation of 

the political and socio-economic factors as well as knowledge 

of the scientific and technological phenomena involved. 

Our universities are placing more emphasis upon advanced 

ertudy by college graduates, This is important because the 

need for graduate education in science and technology cannot 

be over-emphasized. Here the student is confronted with the 

borderrline between the known and the unknown, Here he acquires 

the final preparation for a career in advanced research in science 

and in engineering. 
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The processes of s c i e n t i f i c  i nqu i ry  and edacatimn can best be 

c a r r i e d  on by a s s o c i a t i n g  research a c t i v i t i e s  and classroom teach- 

ing  wherever possible. O f  course,  t h i s  creates problems. Some 

great teachers of graduate  s tuden t s  are equa l ly  eminent research 

people; other noteable  s c i e n t i s t s  have as l i t t l e  as poss ib l e  t o  do 

wi th  teaching.  High-grade i n d u s t r i a l ,  u n i v e r s i t y  and governmental 

laboratories are separated necessa r i ly  t o  some degree from teaching 

as such. Thus, much s c i e n t i f i c  and other research is  carried on 

without much connection to graduate  educat ion,  U n i v e r s i t i e s  which 

rece ive  g r a n t s  or c o n t r a c t s  f r o m  government and indus t ry  many t i m e s  

a s s ign  research projects to eminent and capable s c i e n t i s t s  who 

occupy themselves f u l l y  in at tempting to achieve the des i red  tech- 

n i c a l  ob jec t ives ,  l eav ing  l i t t l e  or no time fo r  teaching. Often 

u n i v e r s i t i e s  ei ther arrange f a c u l t y  teaching assignments without 

re ference  t o  making time available for ind iv idua l  or group research  

a c t i v i t i e s  or a l l o w  favored professors to take no teaching  respon- 

s ibi l i t ies  whatever as a technique of attracting and keeping people 

of p a r t i c u l a r l y  outs tanding r epu ta t ion .  Y e t ,  it must be said t h a t  

i n  the long run it is dangerous t o  separate research i n  any f i e l d  of 

knowledge e n t i r e l y  f r o m  education. Obviously, the o b j e c t i v e  should 

be t h e  at ta inment  of a t r u l y  educa t iona l  environment of inqui ry ,  

l ea rn ing  and teaching . 
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NASA and the many research and development organiza t ions  work- 

i n g  i n  the space f i e l d  r e q u i r e  extremely high s tandards  of scien-  

t i f i c  t a l e n t  and engineer ing know-how. The n a t i o n ' s  educa t iona l  

i n s t i t u t i o n s  are depended upon for personnel  to man space programs 

and to conduct advanced research and development. Curren t ly  NASA 

has p lans  for c o n t r a c t s  or g r a n t s  t o t a l i n g  i n  excess of $20 m i l l i o n  

w i t h  over 60 d i f f e r e n t  u n i v e r s i t i e s  for advanced research and 

development activities. We are anxious t o  support space-related 

researah effor ts  by u n i v e r s i t i e s .  I n  addi t ion ,  NASA depends upon 

q u a l i f i e d  s c i e n t i s t s  and engineers  i n  our  colleges and u n i v e r s i t i e e  

for  p ro fes s iona l  consu l t a t ion  and advice. A l s o ,  the p a r t i c i p a -  

t i o n  of u n i v e r s i t y  f a c u l t y  m e m b e r s  in our programs as consu l t an t s  

and as directors of research projects provides  for the up-dating 

of i n s t r u c t f o n a l  material i n  a t i m e l y  and e f f i c i e n t  manner. The 

continuous re -wr i t ing  of t e x t  material and classroom presen ta t ions  

is extremely important in f i e l d s  of knowledge whichare undergoing 

rapid change such as space sc ience  and technology. P a r t i c i p a t i o n  

of u n i v e r s i t y  f a c u l t i e s  i n  new s c i e n t i f i c  and t echnologica l  f i e l d s  

such as space is desirable for the s t imu la t ion  and educat ion of 

s tuden t s  t o  take leading p o s i t i o n s  i n  s c i e n t i f i c  research and 

development i n  the next decade and generat ion.  
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Elementary and secondary school t eache r s  and the f a c u l t i e s  i n  

our  colleges and u n i v e r s i t i e s  face classes of young people who 

a l ready  are space conscious.  These s tuden t s  w i s h  to know more about 

the myster ies  of ou te r  space, and w i l l  i n  many school s i t u a t i o n s  

b r i n g  i n t o  the classroom the news headl ines  and stories on space 

activities. 

Children born a t  the beginning of the space age w i l l  be 

enibarked on careers i n  less than  20 years .  

s i o n s  on space and i ts  impl ica t ions  w i l l  have powerful impacts 

upon the i r  a t t i t u d e s  and career choices. For ch i ld ren  the and 

the new are m o r e  real s ince  there is less background experience 

w i t h  w h i c h  t o  perce ive  and i n t e r p r e t  c u r r e n t  events .  Thus, young 

s tuden t s  w i l l  consider  ord inary  w h a t  t o  us is perhaps revolut ionary.  

Children are major carriers of change, both social and technologica l ,  

because their  eyes and ears and other senses  are freed f r o m  the social 

r e s t r a i n t s  of a d u l t  experiences and beliefs so that  they  can b r ing  

fresh unfe t t e red  (yes,  innocent) minds t o  new events  and ideas. It 

can be seen r e a d i l y  that  teachers and educa t iona l  i n s t i t u t i o n s  w h i c h  

are t r a i n i n g  the f u t u r e  teachers of A m e r i c a  have a space-age respon- 

s i b i l i t y  t o  be equipped properly t o  deal w i t h  young, un inhib i ted ,  

i nqu i r ing  minds. 

Their j u v e n i l e  impres- 

-25- 

, -  . . .  .. 



Colleges and u n i v e r s i t i e s  should be encouraged t o  support on- 

campus research? encourage p a r t i c i p a t i o n  of their key f a c u l t y  members 

i n  government space a c t i v i t i e s :  provide t i m e  for their q u a l i f i e d  

f a c u l t y  t o  develop new classroom materials? and i n s u r e  that  teachers 

who are in the f o r e f r o n t  of s c i e n t i f i c  and technologica l  space pro- 

grams have an opportuni ty  t o  spend s u f f i c i e n t  t i m e  w i t h  their s tuden t s  

t o  t r u l y  educate  and i n s p i r e .  

I n  conclusion, I should l ike t o  complete the orbit around the 

sub jec t  of the socio-economic and p o l i t i c a l  impl ica t ions  of space 

a c t i v i t i e s  about w h i c h  I have been r o t a t i n g  you, 

t o  Columbus w h e r e  we  started. It has been said tha t  exp lo ra t ion  i s  one 

of the moral a l t e r n a t i v e s  t o  w a r .  I n  a profound sense space activ- 

i t i es  may be one of the a l t e r n a t i v e s  t o  w a r  and geographic explora- 

t i o n  on our  p l ane t .  

knowledge w h i c h  may help u s  to new understandings and s o l u t i o n s  

t o  our  e a r t h l y  problems, 

bodies and perhaps encounter l i f e ,  i n t e l l i g e n t  o r  otherwise,  which 

may i n h a b i t  other p l ane t s .  W e  are on the threshold of using the 

space environment and space technology for global communications 

and weather fo recas t ing ,  and for  expanding o u r  n a t i o n a l  and w o r l d  

resources  and economic p roduc t iv i ty .  

W e  have come back 

W e  are explor ing space for new s c i e n t i f i c  

W e  w i l l  l e a r n  more about the celestial 

The threat of the t o t a l  
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destruction of life on this small planet by nuclear weapons may 

be replaced by the necessity of mankind to meet the challenges of 

other worlds. 
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NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 ,  D .  C .  
T E L E P H O N E S :  D U D L E Y  2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: Sunday 
November 12, 1961 

RELEASE NO. 61-246 
BIOS I 

One of t h e  most i n t e r e s t i n g  and v i t a l  a r eas  of space ex- 
p l o r a t i o n  i s  t h e  e f f e c t  of r a d i a t i o n  (high energy p ro tons )  
and weightlessness on l i v i n g  matter .  And, t h e  b e s t  l abora tory  
i n  which t o  s tudy these  e f f e c t s  i s  space i t s e l f .  

Withir! a few days--on o r  about November 15--the National 
Aeronautics and Space Adxin is t ra t ion  w i l l  attempt t o  launch 
a recoverable  space vehic le  coaztaining l i v i n g  organisms on a 
f l i g h t  through t h e  Inner  Van Allen Radiation Be l t .  The f i i g h t ,  
to an a l t i t u d e  of about 1,165 miles ,  a l s o  w i l l  provide exposure 
to prolonged (about 25 minutes 1 weightlessness.  

The launch w i l l  be from t h e  P a c i f i c  Missile Range, Point  
Wrguel.lo, Cal i forn ia .  A four-s tage Argo D-8 s o l i d  rocket ,  
which i s  about 62 f e e t  t a l l  and provides about 130,000 pounds 
t h r u s t  w i l l  be used t o  launch t h e  136-pound space vehic le ,  

Called BIOS a f t e r  Bio logica l  Inves t iga t ions  of Space, 
t h i s  i s  NASAOs second major launch from t h e  Point Arguello 
launch s i t e ,  A similar s o l i d  p rope l l an t  rocket ,  par t  of the 
successful NERV program (for Nuclear ESnuLsisn Recovery Vehicle) 
was launched t h e r e  i n  September, 1960. 

S c i e n t i f i c  ob jec t ives  of t h e  BIOS program are to discover  
t h e  e f f e c t  of r a d i a t i o n  on a v a r i e t y  of small organisms, and 
t o  s tudy how zero g r a v i t y  e f f e c t s  the  growth r a t e  of ameobae 
cellss f e r t i l i z a t i o n  and cell d i v i s i o n  of s ea  urch in  eggs and 
the  production of microspheres,  I n  addi t ion ,  the spacec ra f t  
carries an experiment t o  char t  r a d i a t i o n  w i t h  r e spec t  t o  i n -  
t e n s i t y ,  geographic loca t ion ,  and magnetic f i e l d s ,  using a 
nu c l e a r  emu Is i on e 

BIOS a l s o  c a r r i e s  a micrometeoroid experiment t o  record 
impacts of e x t r a t e r r e s t r i a l  matter, With t h i s  experiment, i t  
may a l s o  be poss ib l e  t o  recover t i n y  p a r t i c l e s  of matter f o r  
a n a l y s i s  and perhaps determination of t h e i r  o r i g i n ,  

NASA Goddard Space F l i g h t  Center,  
BIOS i s  under t h e  o v e r a l l  management of Charles E. Campell, 



Launch date and time for BIOS is set so the spacecraft will 
intercept a meteoric stream of particles in order to make full 
use of the micrometeoriod experiment. The particles are in the 
Leonids meteor stream, the decay of a comet in 1866. 

BIOS is designed to accomplish its goals at relatively low 
cost, Two complete flight systems, including launch vehicles, 
spacecraft, and support equipment - plus a back-up spacecraft, 
are ready for use in BIOS. This hardware is surplus from the 
NERV Program, since the research goals of NERV were completely 
achieved on the first flight. The launch vehicles cost about 
$150,000 each. The spacecraft cost about $200,000 each. 

NASA centers and contractors cooperating in the project - . .  
are, NASA Goddard Space Flight Center- - Project Management, 
Physical Science Experiments, and Contract Administration; 
NASA Ames Research Center - Bioscience Experiment; NASA 
Marshall Space Flight Center - Launch, Tracking and Recovery 
Operation Management; Pacific Missile Range, Naval Missile 
Facility, and U. S. First Fleet - Launch, Tracking and Re- 
covery Support; General Electric Co. - Spacecraft and Bio- 
science Experiment; Aerolab Development Co. - Rocket Vehicle; 
Thiokol Chemical Co. and Army Ordnance Missile Command - First 
Stage Rocket Motors; Allegany Ballistic Laboratory and Navy 
Bureau of Weapons - Fourth Stage Rocket Motor; Florida State 
University - Bioscience and Microsphere Experiments; Oak Ridge 
National Laboratory and Argonne National Laboratory of the 
A omic Energy Commission - Bioscience Experiments; University OF Zurich, Switzerland, Bioscience Experiment; and Elgin 
Micronics - Device for Micrometeorite Experiment, Spacecraft 
integration was accomplished at the Ames Research Center. 

BIOS I SCIENTIFIC EXPERIMENTS 

Experiments in the BIOS spacecraft are of two types: 
bioscience, and physical science. Bioscience experiments are 
divided in two subgroups: radiation effects and zero gravity 
effects. The NASA Ames Research Center, with Dr. R. S. Young 
as systems manager, has responsibility for the bioscience 
experiments. Physical science experiments with Donald Kniffen 
and Otto Berg as system managers, are the responsibility of 
the NASA Goddard Space Flight Center. 

The biological experiments are designed to make use of 
two unique aspects of the space environment--sub-gravity and 
Van Allen type radiations--as fundamental research tools. A 
variety of radiation sensitive biological materials are included 
in the payload to be studied upon recovery for genetic and 
cellular damage. Such information will be of importance to 
manned space flight but the experiments are primarily designed 
t o  use the space environment for research purposes, 



. .  

Bioscience Experiments - Radiation Damage 

b i o l o g i c a l  sc iences  a t  F lo r ida  S t a t e  Univeri ty ,  a r e  g e n e t i c  
s t u d i e s ,  using t h e  mold neurospora.  The first i s  designed t o  
d e t e c t  mutation of genes c o n t r o l l i n g  steps i n  metabolism, 
s u r v i v a l  or death, and phys io log ica l  i n j u r y  r e s u l t i n g  i n  a loss 
of a b i l i t y  t o  i n i t i a t e  the growth process .  The second is  a 
back-mutation experiment, which w i l l  measure mutation a f te r  
exposure i n  terms of populat ion and tendency t o  r e v e r t  t o  
another  form. The t h i r d  w i l l  i n d i c a t e  t h e  frequency with which 
le tha l  mutations are produced i n  t h e  specimens by r a d i a t i o n ,  

Three experiments by Dr. A. G i b  Debusk, department of 

A series of experiments i s  planned t o  determine "surv iva l  
and Mutation i n  Neurospora Cbnidia" by Freder ick  J. deScrres,  
biology d iv i s ion ,  Oak Ridge National Laboratory.  

Howard I. Adler, biology d iv i s ion ,  Oak Ridge National 
Laboratory, w i l l  conduct an experiment concerned w i t h  "Deter- 
mination of V i a b i l i t y  of a Radiat ion S e n s i t i v e  Bacterium." 
A b a c t e r i a  commonly found i n  human i n t e s t i n e s ,  w i l l  be ex- 
posed for l a t e r  a n a l y s i s  as t o  i t s  c a p a b i l i t y  t o  grow and 
develop normally. 

Using human blood, an experiment by Michael A. Bender, 
b i o l o  y d i v i s i o n  Oak Ridge National Laboratory,  w i l l  i n v e s t i -  
g a t e  'Natural Radiat ion Ef fec t s  on Human Chomosomes. 'I The 
blood w i l l  be drawn as soon as poss ib l e  before  launch; the 
exposed samples w i l l  be s t u d i e d  as soon as poss ib l e  a f te r  
recovery f o r  chromosome damage. 

An experiment t o  determine the "Influence of Space En- 
vironment on Chomosomes of Grasshopper Neuroblasts,  '' w i l l  be 
conducted by Mary E s t e r  Gaulden and R. C. von B o r s t e l  of the 
Oak Ridge National Laboratory, biology d iv i s ion .  Because 
it i s  known that  t h e  l a r g e  neuroblast ,  a nerve f i b e r  i n  e a r l y  
stages of development i n  a p a r t i a l l y  hatched grasshopper egg 
i s  extremely s e n s i t i v e  t o  r ad ia t ion ,  these neuroblas t s  w i l l  
be exposed t o  space r a d i a t i o n ,  then  "f ixed" t h r e e  t o  e i g h t  
hours a f t e r  exposure. Analysis w i l l  show how chromosomes i n  
the c e l l s  were broken o r  damaged due t o  t h e  r a d i a t i o n ,  

James A ,  Eugster of t h e  U n i v e r s i t i e s  of Bern and Zurich, 
Switzerland, i s  p a r t i c i p a t i n g  i n  t h e  BIOS program with an 
experiment us ing  the seed from a s p e c i a l  s t r a i n  of ba r l ey  known 
as Hordeum Bonus Blg ,  which has been s tud ied  f o r  i t s  reac t ions  
t o  i r r a d i a t i o n  f o r  s e v e r a l  years .  A complete follow-up 
a n a l y s i s  of mutations i n  descendants of the exposed seeds w i l l  
be made. 
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d iv ide  a t  exac t ly  the s d m ~  Wnei Because of t h i s  n a t u r a l  
synchronization, and beeawe t h e  amoebae BR vm t o  be v i r -  
t u a l l y  immune t o  rad ia tdon  dmages t hey  are 
of de t ec t ing  "Effects  of ravity auad raapiid .position Change 
of plasmotomy" i n  an expe 
General E l e c t r i c  Co., an8 Dz(, Edward W, Daniels of t h e  Argonne 
National Laboratory. 

Resul t s  of the experiment w i l l  show how t h e  amoebae's. 
r e g u l a r  growth ra te  and Life cycle  i s  affected by weight less-  
ness,  a c c e l e r a t i o n  forces ,  and rapad change i n  geographical  
p o s i t i o n ,  
Ln an environment 'chat is  as near normal as poss ib l e .  

of the NASA Ames Research Center, a b io log ica f  system has 
been designed which can be a c t i v a t e d  and seopped during t h e  
near  zero g r a v i t y  phase of the  f l i g h t ,  With t h i s  experiment, 
two ques t ions  of fundamental importance may be answered: (1) 
Does the absence of g r a v i t y  have any e f f e c t  on f e r t i l i z a t i o n ?  
and (2 )  Does t h e  abaence of g r a v i t y  have any e f f e c t  on c e l l  
d i v i s i o n ?  

nt by I&+, D, R,. gckberg of the 

During t h e  f l igh t ,  t h e  amoebae w i l l ,  be maintained 

UrcMn Experiment" by D r .  Richard S. Y 

The e f f e c t  of near  zeru g r a v i t y  on basic- c e l l u l a r  pro- 
cesses  such as f e r t i l i z a t i o n  and e e l 1  d i v i s i o n  i s  of g r e a t  
i n t e r e s t  and importance t o  b i o l o g i c a l  i n v e s t i g a t i o n s  i n  space.  
A s i n g l e  c e l l  d i v i s i o n  i n  the sea urchin  egg is completed i n  
1 - 2 minutes,  and the  BIOS m i s s  on i s  expected t o  produce ' 

about 25 minutes of weightlessne s, Thus, the e n t i r e  exper i -  
ment nay be begun and ended during tha t  phase of f l i g h t ,  w i t h  
simultaneous i n - f l i g h t  and ground con t ro l ,  

wi th  the d i s t i n c t  advantage of' o f f e r i n g  a bioltogicaL system 
which can be a c t i v a t e d  a t  w i l l  by in t roducing  sperm t o  the egg, 
When the f e r t i l i z a t i o n  r e a c t i o n  3.s i n i t i a t e d ,  the egg proceeds 
t o  d iv ide  i n  an o rde r ly  and c lock- l ike  way. 
been designed which w i l l  t ' *his r e a c t i  s ignal ,  on the 
launch pad, or a t  the bns& efo:bgravity, o t r i g g e r e d  on 

The sea u rch in  egg is a, r e a d i l y  a v a i l a b l e  r e sea rch  m a t e r i a l  
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the launch pad are designed t o  teesf, t h e  effect of weightlessness on 
cell division. The first div:islo:2 of the egg will occur 50 minutes 
after fertilization, so the sperms are inJected into the egg sus- 
pension in the vehicle on the launch pad at 48-49 minutes before 
weightlessness OCCUTS, At; the end of the zero gravity phase of 
flight a fixative will be injected into the capsules on signal, 
killing the cells f o r  study u.por: recovery. Another series of 
capsules w i l l  be triggered 
the fertilization process, v~hich occuFes in 1-2 minu.tes e 

the onset of weightlessness to study 

Physical Science ExDeriments 

Donald A, miffen, Space Sciences Division of the NASA Goddard 
Space Flight Center, is responsible for# a "Nuclear Emulsion Ex- 
periment" as a tool to explore characteristics of Inner Van Alien 
Belt radiation and assess its hazards to bioiogical systems, The 
nuclear emulsion, like Drdinary photographic film, consists of 
silver bromide grains embedded ir_ wlatin, 
film in its 
Because of i& ,th$ckFess, almost two weeks is required t o  process 
the emulsion. 

The emulsion records the passage of any charged particle which 
has enough speed to penetrate, Processing the emusion provides a 
permanent record of the number of particles, their charge, mass 
and velocity, and the direction in space in which they were travel- 
ing with relation to the em-dlsisn, 
to map out the radiation around the earth, If biological specimens 
are exposed at the same time, the effect of radiation on these 
specimens can be related t o  the d.osage as yecorded in the emulsion, 

Protons above an energy of eight million electron volts, and 
electrons above an energy of lQ0 thousand electron volts will be 
detected, 
formed in the NERV prograx corducted in September 1960. 

Division of the NASA Goddard Spzzce Flight Center, is part of a 
major NASA research effort on investigations of extraterrestrial 
dust and the study of craters produced by hypervelocity micro- 
scopic particles. Excep', for mteorites, no certain samples of 
extraterrestrial dust exist, Similarly, crater studies from 
hypervelocity particles are limited to those from meteorites which 
have penetrated to the earth!s surface, or t o  recent laboratory 
studies of craters rormed by particles having velocities ozly as 
great as that of the slowest micrometeorite velocities. 

It, differs from ordinary 
reater thickness and hfghek percentage of Isklver bromide, 

This is the information required 

The experiment is essen.tially the same as that per- 

The "Micrometeoroid Experiment" by Otto E, Berg, Space Sciences 

Recent measurements from the satellites Pioneer I11 and Ex- 
plorer IV show that large increases in micrometeoroid densities 
occur during annual meteor. s+,reams, The BIOS launch on November 
15, 16, or 17, is timed to place the spacecraft in one of these 
predicted meteoric streams, 
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The micrometoroid experiment, us ing  a c a r e f u l l y  prepared 
cy l inde r  of' l u c i t e  p l a s t i c ,  i s  designed to record and recover 
p o s i t i v e  evidence of impacts,  It Is poss ib l e  t ha t  s u f f i c i e n t  
mlcrometeoroid debyis w i l l  be recovered from the l u c i t e  t o  warrant 
a n a l y s i s  f o r  a be t t e r  understanding of t h e i r  o r i g i n ,  The cy l inder  
will be subjec ted  to c r a t e r  a n a l y s i s  as a means of l ea rn ing  more 
about t h e  impacting p a r t i c l e s ,  The l u c i t e  s l eeve  i s  photographical-  
l y  scanned gus t  before  f l ight , ,  thefi extended outs ide  t h e  space- 
craft from a l t i t u d e s  of 200 t o  600 miles .  Photographic scanning 
af ter  the  f l i g h t  w i l l  r e v e a l  micrometeoroid impacts that cccurmd 
during the exposure, 
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MISSION - S'JBSYSTEMS 

The BIOS experiments c a r r i e d  i n  an  aerodynamically s t a b l e  
reentry-recovery vehic le  w i l l  be launched t o  an a l t i t u d e  of about 
1,165 s t a t u t e  miles and a range of over 1,000 s t a t u t e  miles ,  
a d d i t i o n  t o  the biological.  and micrometeoroid experiments the 
spacec ra f t  c a r r i e s  wi th in  i t s  hea t  sh i e ld  and b a s i c  s t r u c t u r e  
two major subsystems - t h e  emulsion subsystem and t h e  recovery 
subsystem a 

In 

Functioning of the  subsystems during f l i g h t  i s  timed and 
i n i t i a t e d  by a programmer u n i t  which uses  G-forces and t ime 
delays t o  s tar t  and s t o p  emulsion exposure, t r i g g e r  biolog-  
i c a l  experiment events,  despin,  a c t i v a t e  recovery c i r c u i t s  
and sepa ra t e  the recovery vehic le  from the  adapter .  Events 
a f t e r  s epa ra t ion  a r e  programmed by a recovery c o n t r o l l e r  which 
a l s o  uses  time delays and G-forces t o  deploy a parachute,  e j e c t  
radar chaff ,  a c t i v a t e  the r a d i o  beacon and f l a s h i n g  recovery 
l i g h t ,  and sepa ra t e  t he  parachute a f t e r  impact., 

A l t i t ude  Time Event 

125 S t .  M i .  , 99 sec .  Fourth s t a g e  burnout 

200 St. M i .  1 min, 55 s e e ,  Despin-expose emulsion 

23.5 S t .  M i .  1 min, 59 sec ,  I n i t u a t e  sea urchin 

400 S t ,  M i .  24 mine 28 sec.  Ret rac t  Ehulsion 

experiment 

end sea urchin  experiment 

375 S t .  M i .  Separate  4th stage boos ter  
and adapter 

76 St. M i  S t a r t  r e e n t r y  

35,000 F t .  27 min. 12 sec.  Parachute deployment 
Radar chaff e j e c t i o n  
Chaff beacon t ransmi ts .  

0 Ft .  37 mine 12 see.  Water impact Parachute 
cut-off Dye emission 
F l o t a t i o n  Chaff beacon 
t r ansmi t s  

The recoverable  part of t h e  BIOS spacec ra f t  i s  an acorn- 
shaped capsule wi th  an a b l a t i o n  type hea t  s h i e l d .  It i s  19-inches 
i n  diameter and about 17 inches long. The adapter i s  a 19-inch 
diaineter c y l i n d r i c a l  s e c t i o n  about 29-inches long. It contains  
a C-band radar beacon f o r  t racking .  Design weight of the complete 
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spacec ra f t  including adapter i s  136 pounds a t  l i f t o f f .  The 
recovery vehic le  alone weighs 86 pounds a t  r een t ry ,  and 73 
pounds at impa-ct snd flctatior, .  

S tab iEfza t ien  and control 1s provided by f i n s  i n  the first 
t h r e e  o f  t he  f o u r  stagese 
gyroscopic fo rces  from roll induced by canted t h i r d  stage f i n s ,  
The spacec ra f t  i s  attashad to the f o u r t h  s t age  and w l P l  be 
despun a t  120 seconds, The motion of khe spacec ra f t  a f t e r  
s h ~ u l d  r e s u l t  l a ?  a near  zero  grav i ty  condi t ion.  Immediately 
before Peentrys the recovery vehic le  w i l l  be separated from 
the f o u r t h  stage and given a snra31.l ini$ial tumble.  

E l e c t r i c  Companyga Missile 2nd Space Vehiels D$vision, and NASA 
Goddard Space PlLgkht Center pepson-nel at Vandenberg Air Force, 

by GE-MSVD and instrumented by NASA Amea Reaearek~ Center, and 
placed at the launch pad 60 provkde a temperature r n o n i t w  acd 
re ference  f o r  the bi.sPogieal experiments mounted i n  the ac5ua1 

The fourth s t a g e  be stabilized by 

The spacecraft w i l l  be assembled and checked out  by General 

c%l%foPni%. I n  addi t ion ,  a prototype spacecraft w i n  be; assembled 

flight paylQ%d 

InstaPlat ion of" the  experiments i n  the payload W A X  be by 
GE-IMSD and t h e  fndiv%dual experimenters,  A l l  experiments wlth 
the  exception of t he  sea urchin eggs, wL2,l be i r rskal led between 

urchin  eggss th%s e x p e r b e n 5  w i 9 1  be ins%al led  8% T-7 hours ,  
1"-12 and T-10 ~ C Y U T S .  80 t he  c r l , t i ~ a %  life C J P C % ~  ~f the 



BIOS 

LAUNCH TRACKING AND RECOVERY 

Launch Vehicle  

The Argo D-8 i s  a four-s tage,  unguided, s o l i d  p rope l l an t  
rocke t  designed by t h e  Aerolab Development Cow. It i s  62 fee t  
long and weighs about 14,030 pounds, The rocket  motors are : 

F i r s t  Stage - ThiokoL TX 20 Sergeant motor w i t h  a 
pa i r  of smal le r  Recrui t  rocke ts .  

Second Stage - Lance XM-33 rocket  motor by Grand 
Central  Recket Co. 

Thi rd  Stage - Lance XM-33 rocke t  motor by Grand 
Central  Rocket Co. 

F w r t h  Stage - Aliegany B a l l i s t i c s  Laboratory 
X248-A6 motor. 

The Vehicle i s  f i n - s t a b i l i z e d  f o r  the f i rs t  t h r e e  s t ages .  
The f o u r t h  s t a g e  i s  s p i n  s t a b i l i z e d  by induced roll from the f i n s  
on the t h i r d  s t age .  Burnout v e l o c i t y  (99 seconds a f t e r  l i f t o f f ) ,  
i s  more than  17,000 fee t  per second o r  about 11,500 MPH. 

Launch 

t h e  P a c i f i c  Missile Range a t  the Naval Missile F a c i l i t y ,  Point 
Arguello, Calif., under t h e  k c h n i c a i  fapervision of t h e  NASA 
Wallops S ta t ion ,  Wallops I s land ,  Va .  w i t h  t e c h n i c a l  consu l t a t ion  
and a s s i s t a n c e  by the  Werolab Development Corp. The f l i g h t  
vehic le  and a back-up veh ic l e  were prepared simultaneously a t  
Point  Arguello,  

The Argo D-8 rocket  i s  assembled by t h e  Launch Division of 

Proper aiming of the Launcher i s  an important aspec t  of t h e  
launch phase, 
compensation must be made for wind e f f e c t s  on t h e  vehic le .  Cor- 
r e c t i o n  techniques developed by Robert L. Jamex, Jr. of the  NASA 
Langley Research Center and success fu l ly  appl ied  t o  t h e  Argo D-8 
i n  the NEW program w i l l  also be used on BIOS, These co r rec t ions  
a r e  based on many simulated computer f l i g h t s  of the Argo D-8 i n  
var ious  wind p r o f i l e s  t o  establish veh ic l e  response t o  winds. 
The P a c i f i c  Miss i le  Range provides d e t a i l e d  weather information 
far applying wind co r rec t ions .  

Since t h e  A r ~ g  D-8 i s  an unguided vehic le ,  accura te  
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Launch time for the BIOS will be chosen t o  coincide with first 
light at the impact area. The early hour will enhance the prob- 
ability of having calm wind conditions at the launch site. In 
addition, a dawn launch will give recovery forces an opportunity 
to spot the glow of the spacecraft as it enters the earth's atmos- 
phere. 

In Flight 

The BIOS vehicle will be tracked by Pacific Missile Range 
radar units until well after last stage burnout. If the opera- 
tion is normal, first impact prediction from a computer at PMR 
will be available to the recovery force five minutes after liftoff, 

Recovers 

The Commander, U, S. First Fleet, is responsible for 3he re- 
covery operation. The recovery group Commander, Capt, E, p. Rankin, 
with assistance of an advisory group of representatives from NASA 
and the PMR, will have a recovery force of three recovery ships 
from the First Fleet, two search aircraft from the PMR and two  
helicopters at the predicted impact area. 

The ships are: 

The USS Pine Island, a seaplane tender, Capt. Rankin; USS 
Benner, destroyer radar picket ship, Cdr. J, E, Dmchnik; USS 
Everett F. Lslrson, Destroyer radar picket ship,  Cdr, D, V. 
Schermerhorn, and the Ranger Tracker, a PMR instrumented range 
ship. 

The aircraft should receive the BIOS recovery beacon sigml 
about 27 minutes after rocket liftoff, During practice runs the 
aircraft have been able to home on the signal from a range of 150 
nautical miles. After locating the payload the aircraft marks 
the location with smoke flares and directs the nearest recovery 
ship to the recovery area, 

ship where project scientists will remove the experiments. The 
ship is equipped with laboratory equipment necessary t o  accomplish 
preliminary processing of time-dependent bioscience experiments. 
The recovery force w i l l  return to San Diego in zbaut three days, 
The experiments will be Peturned to the experimenters and the 
reentry vehicle will be returned to General Electric MSVD for 
analysis , 

Backup Vehicle 
In order to take f u l l  advantage of the availability of the 

recovery forces, a second launching is planned in the event the first 
fails. 
first, The Project Manager will determine the necessity of using 
the second vehicle within six hours after the first launching. 

After recovery, the payload will be transferred to the command 

Tne second launching would be made about 48 hours after thi? 
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"U,S  Space Policy and Implementation: 1961" 

J u s t  two weeks ago today, the i n i t i a l  t es t - f l igh t  of 
the first stage of the giant Saturn booster was launched 
from Cape Canaveral. 

The t e s t  was a great success. 

Millions of Americans -- including, I am sure, many of 
you -- saw it on television, as 1 did, and must  have had 
the same sense of pride I felt, P t  was awe-inspiring to  
watch tha t  great vehicle, balanced on top of i ts  p i l l a r  of 
rocket flame and smokel accelerating smoothly and vanishing 
i n  the sky. 

i '  

The f l igh t  soared nearly 85 miles above the ear th ' s  
surface and reached a peak of 3,590 miles per hour. The 
vehicle came down i n  a l i t t l e  less  than eight minutes i n  
the Atlantic, 215 miles downrange from the Cape. 



W e  plan nine more t e s t  launchings during the next 
several years t o  prepare Saturn for its f i r s t  mission -- 
the orbiting of a three-man spacecraft around the earth 
as the i n i t i a l  operational step i n  Project Apohlo, the U . S .  
program for manned f l i gh t  t o  the moon. 

Some of the facts related t o  the t e s t  are as impressive 
as the f l igh t  i t s e l f .  The eight engines clustered to  make 
up the f i r s t  stage delivered about 1,300,000 pounds of 
thrust  a t  l i f t -of f .  Translated roughly, it amounted to  
about 28,000,000 horsepower or the f u l l  power potential  of 
more than l00,000 standard 1961 automobiles. This power was 
delivered i n  a l i t t l e  under four seconds of burning time. 

On the launching pad a t  the Cape, Sa turn  stood 162 fee t  
high, 10 fee t  t a l l e r  than the Statue of Liberty. Dummy 
second and t h i r d  stages, f i l l e d  with water, were mounted 
above the f i r s t  stage to  simulate the dimensions and weight 
of the Saturn combination when i ts  development is complete. 
The vehicle weighed about 460 tons a t  l i f t -of f ,  of which 300 
tons was kerosene-liquid oxygen fuel  and oxidizer. 

The Saturn f l igh t  was a major milestone i n  our national 
space e f for t ,  On May 25, you reca l l ,  President Kennedy recom- 
mended %s Congress a speeding-up generally of the program. 
The key objective is to  achieve undoubted mastery i n  space 
exploration, with emphasis on using American astronauts for 
sc ien t i f ic  explorations on the moon. 

Congress endorsed the national program and appropriated 
$1,671,750,000 for NASA's Fiscal Year 1962 ac t iv i t ies .  It  is 
important $0 recognize that  the program was presented by the 
President and handled by the Congress i n  a completely biparti-  
san or won-partisan basis ,  

Funds were included to  accelerate development of Parge 
rocket engines and space vehicles; for speeding up exploration 
of the environments of the earth, the moon, and the space 
between; t o  expedite the Rover nuclear rocket engine; and to  
expedite the development of weather and communication satel-  
Bite systems. 

May P emphasize that  80 cents out of every dollar NASA 
spends goes for  contracts with industry and private organizq- 
t i s n s ,  for materials., supplies, salar ies ,  research, develop- 
ment, and many other services. 
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The 1962 program is approximately twice the s ize  of 
that  for 1961. We expect funding requirements t o  double 
again i n  1963 i f  we are to meet our national goals. 

There are many urgent reasons why t h i s  country has de- 
cided to  invest heavily i n  t h i s  long-term program to win 
space supremacy. I f  the Soviets decisively outstripped us ,  
the i r  space technology would be used to  develop the i r  t o t a l  
national capability and t o  apply pressure on us and other 
Free World nations. 

This we cannot permit. It  is  not i n  our national charac- 
t e r  t o  be bystanders i n  t h i s  vast and dynamic new venture tha t  
promises t o  return such a wealth of pract ical  benefits t o  our 
country and to  a l l  men. Moreover, we cannot allow our inter-  
national standing i n  science and technology to  s l i p  t o  second 
place. There is -$rang evidence that  i n  the eyes of the world 
space achievements have come to  symbolize over-all accomplish- 
ments i n  science, technology, and national progress. 

These are among the chief reasons why the nation has de- 
cided t o  go t o  the heart  of the matter -- t o  marshal our 
resources with fixed determination to achieve f i r s t  place 
i n  manned exploration of the solar system and t o  meet i ts  
challenges, whatever they may be. 

Project Mercury, the f irst  phase of the United States 
program for manned space f l igh t ,  w i l l  place an astronaut i n  
o rb i t  around the earth. We w i l l  learn how man can withstand 
prolonged weightlessness, how well he can p i lo t  a spacecraft, 
what he can observe to  supplement the information recorded 
by electronic sensors. The astronaut-pilot w i l l  be able t o  
sense and report h i s  own reactions t o  conditions i n  space 
w h i l e  ground observers follow these reactions by radio and 
television. 

Two suborbital Mercury f l igh ts  were accomplished by 
Astronauts Alan Shepard and Virgil Grissom several months 
ago. 
t h i s  year or early next year. 

We expect t o  carry out the f irst  orb i ta l  mission l a t e  

A l a t e r  phase of the manned space f l igh t  program which 
we c a l l  Apollo, w i l l  lead to  the three-astronaut expedition 
t o  the moon. 
Results of the pioneer Mercury experiments w i l l  be 

Apollo w i l l  require advanced space techniques. 

-3- 

- " ._ - I _ _ -  --- . . ~ -.. 



incorporated i n  coming generations of spacecraft. 

Apollo spacecraft w i l l  be mounted on top of Saturn ve- 
hicles for earth-orbit and moon-orbit missions. Even more 
powerful rocket vehicles may be employed for the landing on 
t h e  moon. Therefore, the Apollo c ra f t  must be b u i l t  t o  with- 
stand much greater launch th rus t s ,  vibration, and s t ress  than 
was the case with the Mercury spacecraft. It must be capable 
of accurate guidance over the 240,000-mile course to  the moon. 
It must  be able t o  land gently on the lunar surface, and then  
be launched from the moon and guided back for safe return into 
the ear th ' s  atmosphere a t  the speed of 25,000 m i l e s  per hour -- almost f ive  t i m e s  the peak speed of Alan Shepard's f l igh t  
l a s t  May. 

According to  our sc ien t i s t s ,  t h i s  atmospheric entry 
speed w i l l  subject the Apollo spacecraft t o  extreme heat 
peaks of about 5,000 t o  6,000 degrees Fahrenheit -- or twice 
tha t  of the hot tes t  b l a s t  furnace. Not only must  the struc- 
ture withstand the heat developed by f r ic t ion  with the atmos- 
phere and absorption from the s u n ' s  rays, b u t  insulation and 
protective cooling must be perfected t o  maintain bearable 
temperature for the astronauts inside. 

Like other achievements i n  space, the Apollo f l igh ts  
w i l l  be a step-by-step process. The spacecraft w i l l  first 
be flown i n  o rb i t  around the earth so that  the many compo- 
nen t s  and systems of the vehicle can be tested and evaluated. 
Earth-orbiting f l igh ts  w i l l  also be used for training the 
space crew and for development of operational techniques. 
Each w i l l  also include important sc ien t i f ic  experiments. 

A s  the competence of the Apollo vehicle and the men who 
w i l l  sperate it increases, the f l igh ts  w i l l  go farther and 
farther from earth, and w i l l  be of longer duration and 
greater complexity. 
around the moon, on which the crew w i l l  perform many of 
the guidance and control tasks that  w i l l  be needed l a t e r  
on i n  the lunar landing mission. 

A major step w i l l  be a manned f l igh t  

As ear l ie r  noted, the launch vehicle for Apollo's 
earth orb i t  and circumlunar f l igh ts  w i l l  be Saturn. The 
cluster  of eight engines i n  the first stage w i l l  provide 
one and one-half million pounds of t h r u s t  for more than 
two minutes compared w i t h  the 360,000 pounds of t h r u s t  
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. .  

provided by the Atlas booster for Mercury f l igh ts  , 

A g i a n t  clustered booster called Nova -- which w i l l  de- 
velop 12 m i l l i o n  or more pounds of t h r u s t  -- may be required 
for the lunar landing i t s e l f .  Another possible approach in- 
volves the use of an advanced version of the Saturn, with 
the Apollo spacecraft constructed i n  space a f te r  it is launched 
into orb i t  where the segments w i l l  be joined together. 
studying the technology tha t  both poss ib i l i t i es  w i l l  require. 

W e  are 

The past months have been a time of many decisions i n  
the U . S ,  space program. Even before Congressional action on 
funds was completed, NASA began making a ser ies  of major de- 
cisions. We analyzed the job 
-- including more than 2,000 separate problems -- with the 
help of modern computing machines and advanced programming 
techniques as used i n  the Polaris missile program, and employed 
by the du Pont Company and other firms. 

We had to  make them promptly. 

We learned immediately tha t  one of the pacing items is 
the construction of f a c i l i t i e s .  And there is one thing you 
must do before building f ac i l i t i e s .  You must decide where 
to  build them. 

Three months a f t e r  The President's May 25th message, on 
August 24, we announced tha t  the Cape Canaveral rocket launch- 
ing reservation would be enlarged to  more than five times i ts  
existing s ize  to  meet requirements of the very large boosters 
for the manned lunar program. This decision resulted from 
the work of a joint  NASA-Air Force survey team which had been 
established to  analyze launch requirements and establish the 
basis for selecting the launching s i t e .  

The t o t a l  cost of expanding Cape Canaveral is estimated 
a t  $885 million, of which $700 million is for mission fac i l i -  
t i e s ,  $125 million for launch support f ac i l i t i e s ,  and $60 
million for purchase of 80,000 additional acres, 

The added rea l  es ta te  w i l l  help provide a buffer zone 
of seven t o  10 miles t o  protect populated areas from the 
noise and b las t  of testing and launching. 

The expansion a t  Cape Canaveral w i l l  provide room for 
the construction of s i x  or  more Saturn or Nova-class launch 
complexes . 
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Two weeks l a t e r ,  on September 7 ,  we announced the 
selection of the Government-owned Michoud Ordnance Plant, 
near N e w  Orleans, as a fabrication s i te  for Parge Paunch 
vehicle stages. The plant w i l l  be used for production of 
the first stage of the Saturn booster. Michoud, which had 
been i n  standby s ta tus  for several years, w i l l  be operated 
By an industrial  contractor under the technical direction 
of N A S A ' s  Marshall Space Flight Center. The plant w i l l  
a lso be'used t o  fabricate first stages of boosters larger 
than the ini t ia l .  version of Saturn. Plans c a l l  for the 
plant t o  be i n  operation by early f a l l  of 1962. 

I Michoud occupies 864 acres of land on the  eastern out- 
skirts of New Orleans, adjacent t o  Michoud Canal, which is  
large enough for ocean-going barges. 
w i t h  the G u l f  Intracoastal Waterway, and w i t h  the Mississippi 
River Gulf  Outlet Canal, now under construction. Also, we 
have selected 13,500 acres i n  southwest Mississippi near the 
Michoud plant,  to  be used t o  ground-test large rockets. I n  
addition, NASA is acquiring rights t o  about 128,000 surround- 
ing acres i n  Mississippi and Louisiana as a noise and blas t  
buffer zone. 

The canal connects 

On September 19, we announced the choice of a thousand 
acree i n  Harris County, Texas, a t  the edge of Houston, as 
the s i t e  of N A S A ' s  new Manned Spacecraft Center, for which 
$60, million has been appropriated t h i s  year. This f a c i l i t y  
w i l l  be the command center for the manned lunar landing 
expedition and for succeeding manned space f l igh t  missions. 
Construction w i l l  s t a r t  soon and the laboratory w i l l  be 
operational i n  1964. The s ta f f  is  being assembR& immediately 
and w i l l  be housed i n  temporary quarters i n  Houston, 

TRe selection of Houston completes a complex of four 
locations a t  warm-water ports around the Gulf of Mexico, 
connected by deep-water transportation and supplementing the 
major f a c i l i t i e s  we have a t  Huntsville, Alabama -- the 
Marshall. Space Fl ight  Center ,  managed by D r .  Wernher von Braun, 
I n  th i s  complex, it w i l l  be possible t o  work most of the year 
outdoors and to transport by water the large spacecraft 
u n i t s  involved i n  the Apollo project. It  w i l l  be possible, 
i n  fac t ,  t o  develop such larger spacecraft as multi-manned, 
earth-orbiting space s ta t ions.  These larger c ra f t  can be 
transported d i r e c t l y  from Houston to Cape Canaveral or to  
the Michoud works by water. 
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The NASA Manned Spacecraft Center personnel w i l l  move, 
group by group, t o  Houston from Langley Research Center i n  
Virginia e 

Late i n  September, we completed a reorganization of NASA 
to  provide better focus and greater emphasis on major pro- 
grams and to provide increased voice i n  policy-making and 
program decisions for directors of the research and develop- 
ment centers. The changes -- which went into effect  on 
November 1 -- also enable NASA general management to  exercise 
greater control over programs. 

The directors of the nine NASA f ie ld  centers now report 
direct ly  to  general management instead of t o  one of the head- 
quarters program offices.  Four new headquarters program 
offices were created which w i l l  have the responsibility for 
carrying out their programs i n  the most expeditious way, 
drawing on industrial ,  university, or governmental re- 
sources as needed. They w i l l  establish technical guidelines, 
budget and program funds, schedule each project, and evaluate 
progress. 

The U . S .  space program, as now organized, is  t r u l y  a 
national e f for t .  The objective of manned lunar exploration 
within the shortest  time possible requires the planning and 
f i t t i n g  together of a large number of actions, a systematic 
organization of the e f for t ,  and a constant evaluation of 
progress. The resul ts ,  and the effectiveness of the men and 
means employed, must be constantly reviewed by a leadership 
capable of hard-boiled adjustment t o  overcome deficiencies 
and to  exploit opportunities as they ar ise .  

Some of our nation's best  qualified men, who have made 
important contributions to our national aerospace position 
i n  our universities and i n d u s t r y ,  have accepted leading roles 
i n  our space program. These men bring the highest personal, 
technical, and professional qualifications to our e f for t .  
There is  the old saying i n  American indus t ry  that  i f  you want 
to make soap, you have to get a man who knows how to  make 
soap. These men, and many others associated with them, know 
ihe technical side of aeronautics and space and are  a l l  ex- 
perienced i n  the management of Parge ac t iv i t ies .  Each has 
demonstrated a personal earning capacity f a r  beyond what 
the Government is able t o  pay for the i r  services. Each is 
thoroughly familiar w i t h  the opportunities and problems 
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asswiated with our most advanced and important technical 
development e f for t s  

It is fortunate for  t h i s  nation tha t  men with these high 
quanifications and such experience are willing t o  forego 
large earnings i n  industry and normal personal and family 
l i f e  t o  supply the leadership needed i n  our national space 
e f for t .  

mere is  not time t h i s  afternoon to  ta lk  about the 55 
successful earth s a t e l l i t e s  the United States has launched, 
the two sun s a t e l l i t e s  -- with one of which, Pioneer V, we 
kept contact for a record 22,500,000 miles -- and our two 
deep space probes. However, I would l ike  t o  sketch br ie f ly  
a few points i l lus t ra t ing  how the space technology we  are 
developing has already begun t o  be of value to  our country 
and t o  other nations. 

For example, the TIROS I11 weather s a t e l l i t e ,  launched 
Bast dully 1 2 ,  located and televised pictures of seven of the 
eight hurricanes tha t  struck our Atlantic Coast t h i s  season. 
This s a t e l l i t e  found Hurricane Esther two days before con- 
ventional weather a i r c ra f t  spotted the storm. 

I n  the fa r  Pacific, one storm observed by a i rc raf t  
seemed t o  be dying out and the weather services of the na- 
t ions concerned called i n  their  planes on September 22 .  
Two days la te r ,  however, TIROS pictures warned tha t  the 
storm had been regenerated and it became Typhoon Sally. 

TIROS informaeion has been a boon t o  the West Coast f ish-  
ing industry by supplying warnings of a number of storms 
off the California Coast. Further, information from infra- 
red sensors on the TIRQS sa t e l l i t e s  have in i t ia ted  a whole 
new e f for t  to measure., both day and night, the balance be- 
tween the heat absorbed by the earth and radiated by it, 
and the effects  of changes in t h i s  heat balance on weather. 

Most of you have seen the 100-feet balloon communica- 
t i o n s  satellite E c h o ,  one of the brightest objects i n  the  
sky, launched more than a year ago. It is s t i l l  a lo f t  and 
s t i l l  useful as a radio ref lector .  

Communications s a t e l l i t e s  w i l l  make possible cheaper 
and more rel iable  transoceanic telephone and telegraph 
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service and instantaneous transmission of great quantit ies 
of information between the continents, and ultimately world- 
wide television. For example, through use of these sa t e l l i t e s ,  
the day may come when you could have the closing prices from 
every major market and exchange i n  the world avaiRable here i n  
Chicago wi th in  minutes, or  feed data on problems requiring 
computer processing i n  a country i n  Africa into a computer 
center here i n  Chicago. 

NASA is developing several different  communication satel-  
Bite techniques. Among these is the bigger Echo balRson, 
140 feet: i n  diameter, w i t h  a more r igid structure .to enable 
it. more nearly to  re ta in  i ts  shape as it moves through space, 
There are two other NASA programs for the development of com- 
munication sa t e l l i t e s  tha t  w i l l  ac t  as relay s ta t ions i n  o rb i t ,  
rather than as simple reflecting mirrors. I n  addition, the 
American Telephone & Telegraph Co. is supporting a project to 
t e s t  i t s  own ideas of how relay s a t e l l i t e s  should be bu i l t .  
One of these methods w i l l  be chosen for an operational 
communications system. It has been speculated tha t  the sateR- 
l i t e  system may have progressed enough by 1964 tha t  we sha l l  
be able t o  watch the Tokyo Olympic Games on television a t  
home 

Other pract ical  benefits of space technology are corning 
along, 
them w i t h i n  t h i s  decade w i l l  greatly expand our nation's 
capaci%y in science, engineering, and technology. 

'$?le goal of landing men on the moon and returning 

It has been our history as a nation that ,  whenever we 
have engaged i n  a major technological enterprise, the feed- 
back into the private sector of the economy has been enormous, 
The World War I1 atom bomb project spurred vast. development 
of nuclear energy and radio-isotopes i n  America. Military 
advances i n  aeronautics have helped our aviation indus t ry  
gain and hold i ts  position of world leadership, 
aerospace developments have brought about large-scale 
expansion and progress i n  the electronics industry. 

Postwar 

It should be no surprise tha t  we have already begun to 
reap benefits from space programs of recent years. For example, 
American industry has developed a valuable technology of 
u t i l i z ing  very low temperatures to  sa t i s fy  requirements 
established f i r s t  for atomic energy and then on a larger scane 
for rockets, 



Liquid oxygen -- now that  we have learned t o  produce it 
i n  huge volume as a rocket propellant -- is finding wide use 
i n  the s t e e l  industry t o  make open hearth furnaces burn 
hotter and cleaner, and thus to  make high-grade steel cheaper. 
Liquid nitrogen, a by-product of liquid oxygen manufacaring, 
is used t o  freeze whole blood for storage and t o  produce 
fresher-tasting orange juice than could be accomplished by 
previous freezing processes. 

There is a host of other applications, The most inter- 
esting are yet t o  come. 
the need, and the man or company w i t h  funds and imagination 
t o  bring t h e m  out,  
of profound sc ien t i f ic  and technological change whose end 
none of us  can foresee, 

They await the juncture of the idea, 

We are j u s t  a t  the beginning of an age 

Our new manned and unmanned space science, exploration, 
and application programs consti tute the Parges% peacetime 
research and development endeavor i n  the history of our 
country, 
economy w i l l  Be correspondingly large. 

The technology developed and fed back into our 

No single organization can carry out so ambitious a pro- 
gram. N o  agency has a monopoly on the s k i l l s ,  the missions, 
or the requirements. The space program is and must continue 
to  be national i n  scope. I n  carrying out i t s  portion of the 
responsibility, NASA w i l l .  continue to  cooperate with private 
indus t ry ,  universit ies,  non-profit laboratories, and sther 
government agencies -- the Department of Defense, the Atomic 
Energy Commission, the Weather Bureau, the FederaB Communica- 
t ions Commission, the Federal Aviation Agency, the National 
Science Foundation, the National Academy of Sciences and 
others e 

For example, we are  working joint ly  w i t h  the Atomic 
Energy Commission on the Rover nuclear rocket and on pro- 
grams to develop e lec t r ic  power sources for use in space. 
We are  pulling i n  harness w i t h  the Weather Bureau of the 
Department of Commerce %o develop an operational. system 
for launching weather s a t e l l i t e s .  I n  similar fashion, we 
are  working closely w i t h  other agencies. 

-PO- 



. . .  

I n  t o t a l ,  the objectives of our national space e f for t  
were w e l l  s ta ted by Senator Robert S. K e r r ,  Chairman of the 
Senate Committee on Aeronautical and Space Sciences, when 
he said,  "I am convinced tha t  the nation which leads i n  
exploring and using space for  peaceful purposes can best  
build, improve, and inheri t  the earth." 

I myself believe he is profoundly right.  

# # #  
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NEWS R E L E A S E  
NATIONAL AERGNAUTlCS AND SPACE ADMINISTRATION 
I520 H STREET, NORTHWEST WASHINGTON 25 ,  D. C. 
TELEPHONES: DUDLEY 2 -6325  * EXECUTIVE 3 - 3 2 6 0  

FOR RELEASE: Sunday AM's 
November 12, 1961 

RELEASE NO. 61-248 

MERCURY-ATLAS 5 
The near-perfect  performance of Mercury-Atlas 4 on Sep- 

tember 13, 1961, provided an important f i r s t - o r b i t a l  q u a l i f i c a b  
t i o n  t e s t  of the Mercury-Atlas systems, inc luding  launch, automatic 
opera t ion  i n  o r b i t ,  re-entry,  t r ack ing  network and recovery. 

launched no earlier than  November 1 
demands on the spacecraf t .  
grammed t o  opera te  up t o  three times as long as the  one-orbit  

-Atlas 5 which is t o  be MercuT The upcoming mission -- -- w i l l  p l ace  even greater 
T h i s  time the c r a f t  w i l l  be pro- 

MA-4 f l i g h t .  

Also, i n  MA-5 a l i v e  passenger -- a chimpaneee -- w i l l  re- 
p l ace  the "crewman s imula tor"  flown i n  MA-4. 

Thus the f l i g h t  poses a c r i t i c a l  tes t  of a l l  systems, par- 
t i c u l a r l y  the spacec ra f t ' s  Environmental Control System which must 
provide a l i v a b l e  gaseous environment for la ter  manned f l i g h t s .  

THE FLIGHT PLAN 

MA-5 w i l l  be launched i n t o  a 32-degree o r b i t a l  path along 
the Mercury worldwide network. 
about fou r  and a half hours a t  a l t i t u d e s  ranging from approximately 
100 t o  150 s t a t u t e  miles. 

A f u l l  three o r b i t s  would r equ i r e  

Although the mission c a l l s  f o r  a maximum of three o r b i t s ,  the 
capsule could be commanded down a t  the end of the first or second 
o r b i t  without compromising many of the f l i g h t  ob jec t ives .  I n  
any case, as';the c r a f t  approaches the West Coast of- North America, 
the r e t ro rocke t s  wi l l  be f i red  t o  start  re-entry.  

One o r b i t  would put  the c r a f t  down s l i g h t l y  east of Bermuda. 
Termination after two o r b i t s  would mean touchdown several hundred 
miles south of Bermuda. After three o r b i t s ,  the  spacecraft would 
begin t o  e n t e r  the atmosphere over Southern F lo r ida  and h i t  
maximum 8G dece le ra t ion  and 2,000-degree F. re-entby hea t ing  
a t  an a l t i t u d e  of about 37 miles. Touchdown would occur some 
'1,000 miles southeas t  of Cape Canaveral. 



As in earl.ier I!IcrcL;ry fli[;lits, the spacecraft i~i-1~1 escape 
automatically shou ld  a malfunction occur during the boost phase 
of the flight. !.;ith the jettisonable escape tower in place atop 
the two-ton craft, t he  Mercury-Atlas configuration stands 93 
feet tall. The capsule itself measures nine and a half feet tall 
and six feet across the base. 

THE S P A C E C R A F T  

The MA-5 spacecraft v I i . 1 1  have a 7 by 11 by 19-inch "picture 
window" instead of two small portholes used in earlier capsules. 
Craft with the large window have been flown three times: twice 
in the Little Joe series of escape system tests and, more 
recently, in the second manned suborbital flight, Mercury-Red- 
stone 4. 

Environmental System--- A fully operational Environmental 
Control System (ECS) has been included in MA-5. The primate will 
be in a pressure-tight metal-and-plastic box which is connected to 
the ECS suit circuit in the same manner that an astronaut's suit I 

would be. The animal will be restrained to a form-fitted plastic 
pallet by a net harness. 

Minor modifications have been incorporated in the environ- 
mental system to preclude the possibility of excessive oxygen 
consum tion as occurred during MA-4. Postflight investigation 

controlling the emergency oxygen system to move slightly, thereby 
allowing higher oxygen flow into the crewman simulator than was 
necessary. Had an astronaut been aboard MA-4, the problem would 
have easily been recognized and corrected. 

of MA- E revealed that launch vibrations caused the manual handle 

MA-5 will be the first Mercury flight to excercise the En- 
vironmental Control System with sufficient oxygen to support a 
three-orbit mission. 

Control System - The MA-5 spacecraftts atitude will be 
controlled by the Automatic Stabilization and Control System ( A S C S ) .  

Quick-Release Hatch - The MA-5 spacecraft is equipped with a 
quick-release escape hatch, identical in design to that used in 
the manned suborbital flight of Astronaut Virgil I. Grissom. It 
is removed by the ignition of a pyrotechnic train in the door 
frame which breaks the b o l t s  securing the hatch. 

Following the premature release of the MR-4 spacecraft hatch 
during recovery operations, an identical hatch was subjected 
successfully to an extensive series of tests in a variety of 
environmental condftions. The MA-5 flight provides an additional 
test . 

Communications - The Communications Systems will be operational 
in MA-5. To exercise and evaluate the voice communication system, 
prerecorded voice messages and periods of silence are provided -2- 



on each oT tv:o playback tape recorders .  
f o r  a s h o r t  t ransmission f rom one tape  and then a per iod  of s i l e n c e ,  
'at which time the  o the r  recorder  and t h e  app l i cab le  ground 
s t a t i o n  w i l l  t r ansmi t .  

The duty cycles  a l l o w  

Voice messages have been recorded by s e v e r a l  of the a s t ronau t s  
t o  assess t ransmission c l a r i t y  and procedures. A t y p i c a l  t r ans - .  
mission sounds l i k e  t h i s :  

"Capcom, t h i s  i s  Astro. Am on t h e  window and t h e  view is  
great. I can see a l l  t h e  co lo r s  and can make out coas t  l i n e s .  
Environment i s  okay. I f ee l  g r e a t .  Elapsed time i s  02:48:30 - 
Mark. Over. I'  Another t y p i c a l  t ransmission m i g h t  include a read- 
out of instruments and r epor t ing  of con t ro l  a c t i o n s :  "Fuel a u t o  
90 - manual 100, RSCS on, manual handle out, p i t c h  handle out.  
P i t ch  up a t  & degrees/sec t o  minus 15." 

On Board Cameras - Four sepa ra t e  camera systems w i l l  be c a r r i e d  
i n  MA+. 
instrument panel  w i l l  photograph t h e  animal throughout t h e  mission 
u n t i l  near  t h e  time of landing.  The camera i s  t o  t h e  l e f t  of t h e  
per iscope.  A second 161nm camera, near  t h e  couqh, w i l l  film t h e  
spacec ra f t  instrument panel,  providing coverage, throughout t h e  
mission and for about 3 minutes a f te r  landing.  ' A t i i i r d  16mm 
camera w i l l  f i l m  t h e  view seen through the per iscope.  The camera 
w i l l  opera te  f o r  nea r ly  3 hours following o r b i t  i n s e r t i o n .  

A 16 mm primate observer camera s i t u a t e d  on the  main 

A 7Omm ear th-sky camera w i l l  provide coverage throughout t h e  
mission of t h e  view from the spacec ra f t  window. 
f i l m  w i l l  be used i n  a l l  on-board cameras.) 

Radiat ion Measurement - Four s tandard  r a d i a t i o n  packs w i l l  
be placed i n  t h e  spacec ra f t ,  one on e i t h e r  s i d e  of t h e  p o s i t i o n  
normally occupied by t h e  a s t r o n a u t ' s  head and f e e t .  
packs, which contain t h e  same type, bu t  t h i c k e r ,  emulsion than  
t h e  s tandard packs, will measure t h e  inc iden t  r a d i a t i o n  spectrum. 
A s  compared t o  i n v e s t i g a t i n g  only t o t a l  dosage, as ind ica t ed  by 
s tandard packs, t hese  w i l l  be used t o  determine t h e  number and 
type of r a d i a t i o n  t o  which t h e  spacec ra f t  has been exposed. It 
w i l l  a l s o  at tempt  t o  determine the i n i t i a l  energy of t h e  p a r t i c l e s  
by measuring t h e  depth of pene t r a t ion .  One pack i s  mounted on the  
ha tch  while t h e  o the r  w i l l  be  placed on t h e  earth/s!cy camera 
bracke t  . 

(High speed co lo r  

Two a d d i t i o n a l  

Heat, Noise and Vibrat ion Measurement - Some 78 heat-measur- 
ing  instruments have been loca ted  i n  temperature s e n s i t i v e  a reas  
of t he  spacec ra f t .  No e f f o r t  w i l l  be made to sample noise  and 
v i b r a t i o n  during MA-5 s i n c e  data acquired i n  t h e  previous o r b i t a l  
Mercury f l i g h t  revealed t h a t  n e i t h e r  was of s u f f i c i e n t  magnitude 
t o  warrant f u r t h e r  i n v e s t i g a t i o n .  

-3- 



Spacecraf t  Instrumentat ion - The occurrence of  each maJor 
f l i g h t  event w i l l  be te lemetered t o  ground s t a t i o n s  and s i m u l -  
taneously picked up by on-board recording equipment;. 
measurable q u a n t i t i e s ,  such a s  acce le ra t ion ,  pressures ,  tempera- 
t u r e s  and spacec ra f t  a t t i t u d e ,  lwi11 be s i m i l a r l y  te lemetered and 
r e  corded . 

Other 

ANIMAL SELECTION 

Early i n  the  Mercury program i t  was decided t h a t  p r i o r  to 
manned o r b i t a l  f l i g h t ,  t h e  Mercury spacec ra f t  should be t e s t e d  
with an animal sub jec t  to demonstrate t h e  adequacy of the  var ious  
l i f e  support  systems. I n  addi t ion ,  it w a s  agreed t h a t  t h e  animals 
s e l e c t e d  f o r  t h i s  program should be capable of l ea rn ing  simple 
psychomotor tasks which could be  performed during f l i g h t ,  thus  
permi t t ing  eva lua t ion  of stresses imposed by a c c e l e r a t i o n  and 
dece le ra t ion  as well as the e f f e c t s  of prolonged weight lessness .  

Animal F l igh t  A c t i v i t i e s  - The MA-5 f l i g h t  animal w i l l  be 
harnessed i n  a p res su re - t igh t  con ta ine r  wi th  a windowed dome. A 
l i v a b l e  gaseous atmosphere of 100 per cent  oxygen maintained a t  
room temperature and a p res su re  equiva len t  to 2'7,000 ft. a l t i t u d e ,  
w i l l  be provided by the  s p a c e c r a f t ' s  Environmental Control System, 
loca ted  beneath t h e  couch. 
equiva len t  of the pressure  s u i t  of an a s t ronau t .  

155-mile-high f l i g h t  i n  MR-2 on January 31, 1961 -- w i l l  be 
s e l e c t e d  f o r  the f l i g h t .  
w i t h  an average weight of about 40 pounds and average age of 
fou r  years ,  have learned  a 70-minute program involving f o u r  
sepa ra t e  tasks. The program which au tomat ica l ly  r ecyc le s  inc ludes  
rest per iods,  rewards of an occas iona l  s i p  of water o r  a banana- 
f lavored  p e l l e t  and, if the response i s  not  up to par, a m i l d  
shock i n  the  l e f t  f o o t .  Records shoy t h e  need for t h e  la t te r ,  
what psychologis t s  c a l l  "negat ive re-inforcement, i s  "very i n -  
f requent  . '' 

The encapsulated chimp w i l l  be i n  the 

One of f i v e  chimpanzees -- among them, "Ham" which made a 

I n  t h e  past s i x  months, t h e s e  chimps, 

The animal works a t  a waist-high shelf  equipped w i t h  three 

I n  another  t e s t ,  he will study three symbols,two of 

l e v e m u b e n e a t h  three d i s p l a y  panels .  
t o  r e a c t  t o  a colored l i g h t  by h i t t i n g  the  appropr i a t e  l e v e r  under 
the  l i g h t .  
which are a l i k e .  

I n  most of the tes ts ,  he i s  

H e  must i n d i c a t e  which symbol i s  d i f f e r e n t .  

S igna ls  emanating from the spacec ra f t  during f l i g h t  w i l l  
provide medical monitors a t  t r ack ing  s t a t i o n s  with a running r e p o r t  
on the  an imal ' s  heart rate, blood pressure ,  r e s p i r a t i o n  and body 
temperature.  

Animal Training - The B ioas t ronau t i c s  Research Laboratory of 
Holloman A i r  Force Base, has d i r e c t e d  the  animal t r a i n i n g  program 
i n  support  of P ro jec t  Mercury. 

Maj. Dan Mosely, USAF, i s  Bioas t ronaut ics  P ro jec t  Of f i ce r  f o r  
t h e  f l i g h t .  -4- 



THE NETIrJORK 

Durling the flight, information from tracking and ground 
instrumentation points around the globe will pour into NASA's 
Goddard Space Flight Center at Beltsville, Md., at the rate, in 
some cases of more than 1,000 bits per second. Upon almost 
instantaneous analysis, the information will be relayed to the 
Mercury Control Center at the Cape for action. 

The Mercury network demands more than other tracking 
systems. Mercury missions are accomplished in the short span 
of a few hours. This requires instantaneous communication. 
Tracking and telemetered data must be collected, processed and 
acted upon as near "real" time as possible. The position of the 
vehicle must be known continuously from the moment of lift-off. 

Data on the numerous capsule systems are sent back to 
Earth and presented in near actual time to observers at various 
stations. And during the recovery phase, capsule impact loca- 
tion predictions will have to be continuously revised and 
relayed to recovery fcrces. 

recently turned over this global network to the National Aero- 
nautics and Space Administration. 

An industrial team headed by Western Electric Company 

The other team members are Bell Telephone Laboratories, Inc.; 
The Bendix Corporation; Burns and Roe, Inc,; and International 
Business Machines Corporation. At the same time, the Lincoln 
Laboratory of Massachusetts Institute of Technology also has 
advised and assisted NASA on special technical problems relat- 
ing to network. 

at Cape Canaveral connects to the other 17 stations through a 
data processing and switching center at Goddard. 

are: Cape Canaveral, Grand Bahama Island, Grand Turk Island, 
Bermuda, Grand Canary Island, and a specially fitted ship in 
mid-Atlantic. 

The network consists of 18 stations. Mercury Control Center 

All 18 stations are fully operational. Across the Atlantic 

The network includes African sites at Kano, Nigeria, and 
Zanzibar, a ship in the Indian Ocian, Australian stations at 
Muchea and Woomera, Canton Island in mid-Pacific and Kauai Island, 
Hawaii. The system also takes in stations at Point Arguello, 
California; Guaymas, Mexico; White Sands, New Mexico; Corpus Christi, 
Texas; and Eglin, Florida. 

Some 20 private and public communication agencies throughout 
the world provide leased land lines and overseas radio and cable 
facilities. 

5 



MERCURY LAUNCH CHRONOLOGY 

TWO types o f  Mercury spacec ra f t  have been used i n  t h e  
f l i g h t  t e s t  program. F i r s t  s e r i e s  of sho t s  used f u l l - s c a l e  
" b o i l e r p l a t e "  models of  t h e  capsule  t o  check out  booster-  
spacec ra f t  i n t e g r a t i o n  and t h e  escape system. Second phase 
o f  t h e  development f i r i n g  program used Mercury capsules  b u i l t  
to production s tandards .  

T h i s  i s  the  chronology of  t e s t  f i r i n g s :  

September 9, 1959: Big Joe .  NASA-produced research  
and  development capsule,  launched on an  Atlas  from Cape 
Canaverwl -- t e s t  v a l i d a t i o n  Of the  Mercury concept.  Capsule, 
survived high hea t  and a i r l o a d  and vas success fu l ly  recovered. 

October 4, 1959: L i t t l e  Joe 1. Fi red  a t  NASA's Wallops 
S t a t i o n ,  V i rg in i a ,  to check matching o f  boos t e r  and spacec ra f t .  
Eight so l id -p rope l l an t  rocke ts  producing 250,000 l b s .  of  
t h r u s t  drove t h e  veh ic l e .  

November 4, 1959: L i t t l e  Joe 2. Also f i r e d  from Wallops 
S t a t i o n ,  was an  eva lua t ion  of  t h e  low-a l t i tude  abor t  con- 
d i t i o n s .  

December 4, 1959: L i t t l e  Joe 3. F i red  a t  Nallops 
S t a t i o n  t o  check h i g h - a l t i t u d e  performance of t h e  escape system. 
Rhesus monkey Sam was used a s  t e s t  s u b j e c t .  

t o  eva lua te  the  escape system under high a i r l o a d s ,  us ing  
Rhesus monkey Miss Sam a s  a t e s t  s u b j e c t .  

January 21, 1960: L i t t l e  Joe 4 .  F i red  a t  Idallops S t a t i o n  

May 9, 1960: Beach Abort Tes t .  McDonnell's f i r s t  
production capsule  and its escape rocke t  system were f i r e d  i n  
an off-the-pad a b o r t  escape rocke t  system (capsu le  1).  

J u l y  29, 1960: Mercury-Atlas 1. T h i s  was t h e  f i r s t  
Atlas-boosted fl;ght, and was aimed a t  q u a l i f y i n g  t h e  capsule  
under maxlmwn a i r l o a d s  and af terbody hea t ing  r a t e  during 
r e m t r y  conditions. The capsule  contained no escape systems 
and  no t e s t  s u b j e c t .  Shot vias unsuccessful  because of  boos t e r  
system malfunction (Capsule 4 ) .  

November 8, 1960: L i t t l e  Joe  5. This was another  i n  the  
L i t t l e  Joe s e r i e s  from Wallops S t a t i o n .  Purpose o f  t h e  shot  
was t o  check t h e  production capsule  i n  a n  abor t  s imula t ing  
t h e  most severe L i t t l e  J o e  boos t e r  and t h e  shot  was unsuccess- 
f u l  (Ccpsul.. 3) . 

-6- 



November 21, 1960: Mercury-Redstone 1. This was the 
first unmanned Redstone-boosted flight, but premature engine 
cutoff zctivated the emergency escape system when the booster 
was only about one inch off the pad. The booster settled 
back on the pad and was damaged slightly. The capsule was re- 
covered f o r  re-use (Capsule 2). 

a repeat of  the November 21 attempt and was completely success- 
ful. Capsule reached a peak altitude of 135 statue miles, 
covered a horizontal distance of 236 statute miles and was 
recovered successfully (Capsule 2). 

January 31, 1961: Mercury-Redstone 2. This was the 
Mercury-Redstone shot which carried Ham, the 137-lb. chimpanzee, 
The capsule reached 155 statute miles altitude, landed 420 
statute miles downrange, and was recovered. During the landing 
phase, the parachuting capsule was drifting as it struck the 
water. Impact of the angle blow slammed the suspended heat 
shield against a bundle of potted wires, which drove a bolt 
through the pressure bulkhead, causing the capsule to leak. 
Ham was rescued before the capsule had taken on too much water 
(Capsule 5). 

December 19, 1960: Mercury-Redstone 1A. This shot was 

February 21, 1961: Mercury-Atlas 2. This Atlas-boosted 
capsule shot was to check maximum heating and its effect 
during the worst re-entry design conditions. Peak altitude 
was 108 statute miles; re-entry angle was higher than planned 
and the heating was correspondingly worse than antlclpated. 
It landed 1425 statute miles downrange. Maximum speed was 
about 13,000 mph. Shot was successful (Capsule 6). 

March 18, 1961: Little Joe 5 A .  This was a repeat of 
the unsuccessful L i  ttle Joe 5; it was fired at Wallops Station 
and was only marginally successful (Capsule 14). 

A ril 25 1 61: Mercury-Atlas 3. This was an Atlas- 
booste -tin@: s o to orbit the capsule.wlth a "mech- 
anical astronaut" aboard. 
the booster was destroyed by radio command given by the range 
safety officer. The capsule was recovered and w i l l  be fired 
again (Capsule 8). 

A r i l  28 1 61: Little Joe 5B. This was the third 
attemp *-e escape system under worst conditions, 
using a Little Joe booster fired from Wallops Station. 
Capsule reached 40,000 ft,, and this time the shot was a com- 
plete success (Capsule 14). 

May 5, 1961: Mercury-Redstone 3. This Redstone-boosted 
shot carried Astronaut Alan B. Shepard, Jr. on a ballistic 
flight path reaching a peak altitude of  115 statute mi. and 

But 40 sec. after launchlng, 
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a downrange d i s t ance  of 302 s t a t u t e  m i .  F l i g h t  was success- 
f u l  (Capsule 7 ) .  

f l i g h t  c a r r i e d  Astronaut V i r g i l  I. ''Gus" Grissom t o  an 
a l t i t u d e  of 118 s t a t u t e  miles and 303 miles  dotvnran e. The 
capsule  sank d e s p i t e  h e l i c o p t e r  recovery e f f o r t s .  

September 13, 1961: Mercury-Atlas 4. T h i s  successfu l  
f l i g h t  saw the '  spacec ra f t  a t t a i n  o r b i t  f o r  the f irst  t i m e .  
The c r a f t  c a r r i e d  a "crewman simulator"  designed t o  use oxygen 
and put moisture i n t o  the  cabin a t  about the  same r a t e  a s  a 
man. C r a f t  was recovered a s  planned about 160 miles e a s t  of 
Bermuda a f t e r  one o r b i t .  

July 21, 1961: Mercury-Redstone 4. T h i s  successfu l  

7 Capsule 11). 

(Capsule 8 ) .  

-8- 



MERCURY RECOVERY FORCE 

For MA-5, recovery support  i s  requi red  from Cape Canaveral 
ac ross  t h e  At l an t i c  t o  t h e  Canary I s l ands .  The organiza t ion  r e s -  
pons ib le  f o r  t h i s  support  i s  known as t h e  P ro jec t  Mercury Recovery 
Force and i s  under t h e  command of Rear Admiral John L. CHEW, USN, 
Commander Destroyer F l o t i l l a  FOUR. 

Mercury Test  MA-5 w i l l  be t h e  19th  recovery opera t ion  i n  which 
t h i s  fo rce  has p a r t i c i p a t e d .  For each Nercury launch, composition 
of t h e  recovery fo rce  i s  s p e c i a l l y  t a i l o r e d  to meet NASA's r equ i r e -  
ments. These f o r c e s  vary with each recovery, bu t  a r e  normally 
composed of sh ips ,  a i r c r a f t  and Marine h e l i c o p t e r s  from t h e  U.S. 
ntt3.antic F l e e t ,  a i r c r a f t  from t h e  AFMTC, a i r c r a f t  and pararescue 
Earns of t h e  A i r  Rescue Service and amphibious L A R C ' s  from t h e  Army, 
Admiral CHEW exe rc i se s  o v e r a l l  con t ro l  of t h e  recovery f o r c e  from 
t h e  Recovery Room loca ted  next to t h e  con t ro l  room i n  t h e  Mercury 
Control Center a t  Cape Canaveral. 

I f  t h e  unexpected happens and an abor t  occurs on t h e  pad, t h e  
f irst  Recovery Unit t o  be c a l l e d  upon w i l l  be a ve t e ran  recovery 
group, s t a t i o n e d  r i g h t  a t  t h e  launch s i t e .  This group, under t h e  
Command of L t .  Col. Harry E. CANNON, USAF, of t h e  A i r  Force Miss i l e  
Test Center, c o n s i s t s  of f o u r  Marine A i r  Group Twenty S i x  Hel icopters ,  
th ree  Army LARC's ( l i g h t  amphibious v e h i c l e s )  and small boa t s .  The 

Jpersonnel makeup of t h i s  v e r s a t i l e  team inc ludes  p i l o t s ,  f i r e f i g h t e r s ,  
medical personnel  and spacec ra f t  t echn ic i ans  who, by many p r a c t i c e  
pick-ups, have developed t h e  "know-how" f o r  quick r e t r i e v a l  d e s p i t e  
t h e  na tu ra l  problems presented by shallow water, d i t c h e s  and dense 
underbrush. 

The a r e a  of fshore  t o  Bermuda had been assigned t o  a recovery'  
group under t h e  command of Captain J. D. H. KANF: Jr., USN, Commander 
Destroyer Divis ion 282, embarked i n  t h e  USS EATON. Uni ts  of t h i s  
group a r e :  

USS EATON commanded by Cdr. P. R. PERKINS, USN 
USS BEALE commanded by Cdr. R.  J.  LOOMIS, USN 
USS commanded by Lcdr. T.F. BYRNES Jr.,USN 

by Lcdr R. W. HALL, USN 
EIGHTEEN commanded by 

Cdr. W. W. HONOUR, USN. 

From BERMUDA t o  approximately h a l f  way ac ross  t h e  A t l a n t i c  a 
group under t h e  command of Captain N. E.  THOMAS, Commander Destroyer 
Squadron TWELVE embarked i n  t h e  USS DAVIS, w i l l  c o n s i s t  o f :  

USS DAVIS (DD-937)  Commanded by Cdr A .  P. SLAFF, USN 
USS FORT MANDAN (LSD-21) Commanded by Cdr. N. C. WOODWARD, USN 
(with 3 Marine A i r  Group TWENTY-SIX HUS h e l i c o p t e r s  embarked) 
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USS BACHE (DDE-470) Commanded by Cdr. W. S. SHEID, USN 
USS MURRAY (DDE-576) Commanded by Cdr. G. A. KELI;GY, Jr., USN 
USS HAWKINS DDR-873) Commanded by Cdr. S. LORENZ, Jr., USN 
USS BIGELOIIJ I DD-942) Commanded by Cdr. J. A, DUDLEY, USN 
2 ITV aircraft from Airborne Early Warning Squadron FOUR 
Commanded by Cdr. W. S .  YJEBSTER Jr., USN 6 P5P4 aircraft 
from Patrol 
Squadrons 45 and 49 commanded by Cdr. A. S. LEE, USN, and 
Cdr, P. E. HILL, USN respectively. 4 P2V aircraft from 
Patrol Squadron EIGHTEEN, 4 SC-54 aircraft from 55th Air 
Rescue Squadron commanded by LCOL RUDRUD, USAF. 

The area assigned this group includes the site selected for 
the spacecraft landing if it was decided to terminate the flight 
after one orbit. 

From BERMUDA to AFRICA a group under the command of Captain 

USS CHIKASKIA (AO-54)  Commanded by Captain L. 11. MATHER, USN 
USS COMPTON (DD-705) Commanded by Cdr. L. K. WORTHING, USN 
USS CONE (DD-866) Commanded by Cdr. C. A. TAYLOR 
USS VOGELGESANG (DD-862) Commanded by Cdr. C. H. HAYDEN, USN 
4 W’V aircraft from Airborne Early Warning Training Unit 
Atlantic, Commanded by Cdr.L.J. PAPAS, USN 
8 P2V aircraft from Patrol Squadron FORTY-FOUR Commanded by 
Cdr. R. L. PIERCE, USN 

L. W. MATHER, USN consists of: 

South of Bermuda at a site selected f o r  landing at the end 
of the second orbit a small group commanded by Capt. J. B. SCHLEX, 
USN Csmmander Destroyer Division 82 embarked in the USS FISKE 
correfEitEi of’: 

U 9 S  FISKE (DDR-842) Commanded by Cdr, C. E, PlUNTER, USN 
3 P5M a i r c r w f t  from BERMUDA PATROL UNIT Commanded by 
Cdr. P .  E, HILL, USN 

In th@ prlmtary landing area, at the end of the third o r b i t ,  
will be a Task Group under the Command of RADM J. R. REEDY, USN,  
Commander Carrier Divlsion TIIENTYj who will fly his f lag  in the 
USS LAKE CHAMPLAIN. This group consists of: 

U S S  LAKE CHAMPLAIN (CVS-39) Commanded by Capt. C. A.  BOLAM,USN 
USS D, H. FOX (DD-779) Commanded by J. J. D O M j  Jr., USN 
with Capt. I. C. KIDD, Jr., USN, COMDESDIV 322, embarked. 
USS J. C. OWENS (DD-776) Commanded by Cdr. R. L. DISEj USN 
6 P2V aircraft and Patrol Squadron SIXTEEN Commanded by 
Cdr. R. G. BAGBY, USN 
2 SA-16 and 2 SC 54 aircraft of the Air Rescue Service from 
units under the Command of Brig. Gen. J. A. CUNNINGHAM, USAF 
3 HUS helicopters from Marine Air Group TWENTY-SIX Commanded 
by COL P. T. JOHNSTON, USMC. 
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The planned method of  r e t r i e v a l  will be by su r face  sh ip  or 
h e l i c o p t e r .  Eleven of  t h e  deployed sh ips  have conducted pick-ups 
w i t h  dummy spacec ra f t .  A i r c r a f t  have t r a i n e d  i n  the  special  
l oca t ion  techniques used f o r  Mercury miss ions .  Training i n  o t h e r  
aspec ts  of t h e  mission has been conducted t o  keep the force i n  
a high s t a t e  of  readiness. 
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More than 70 key f l i g h t  c o n t r o l l e r s  and medical monitors 
w i l l  be i n  p o s i t i o n  a t  Mercury t r ack ing  s t a t i o n s  during t h e  
Mercury-Atlas 5 f l i g h t .  

The f l i g h t  w i l l  be used t o  demonstrate and f u r t h e r  eva lua te  
t h e  c a p a b i l i t y  of t h e  network t o  perform f l i g h t  cont ro l  and data 
c o l l e c t i o n  func t ions .  

Astronaut Malcolm S. Carpenter w i l l  be i n  t h e  blockhouse a t  
Pad 14 a t  Cape Canaveral. 

I n  t h e  Mercury Control Center a t  t h e  Cape w i l l  be  Walter C. 
Williams, NASA Manned Spacecraft  Center Associate Director , ;  
Christopher C. K r a f t ,  Jr., F l igh t  Di rec tor ;  Rear Admiral John L. 
Chew, USN, Commander, Destroyer F l o t i l l a  Four, Recovery fo rce  
commander; Colonel P h i l i p  Maloney, USAP, represent ing  Major 
General Leighton I. Davis, Commander, A t l an t i c  Miss i le  Range; 
Captain Henry F. Clements, USAF, Network S t a t u s  Monitor and 
H. C. O ' D e l l ,  Missile Telemetry Monitor f o r  General Dynamics, and 
Tecwyn Roberts, Carl R.  Huss and Howard C. Kyle, a l l  of F l i g h t  
Operations Division; Mort Schler  and D r .  Stanley, C.  White of 
Li fe  Systems Division; Walter J. Kapryan, of t h e  Engineering 
Division; H. Ell ingson, Medical Mcnitor; IJarren North of NASA 
Headquarters. Astronaut V. I. "Gus" Grissom w i l l  be capsule 
communicator with Astronaut John H. Glenn, Jr., backing him up. 

NASA Manned Spacecraf t  Center Recovery personnel i n  MCC w i l l  
be  Robert F. Thompson as Recovery Coordinator and Charles I. 
Tyman, Jr., as Ass is tan t  Recovery Coordinator. 

On duty a t  t h e  Bermuda t r ack ing  s t a t i o n  w i l l  be Astronaut 
Alan B. Shepard, John D. Hodge and Glynn Lunney of F l i g h t  Opera- 
t i o n s  Division; Frank H. Samonski of Li fe  Systems; James 
Tomberlin and James S t r i ck land  of Phi lco;  and D r s .  P a t r i c k  
Laughlin of Life  Systems and Charles A. Berry, as Medical Monitors. 

On t h e  At l an t i c  Ocean Ship w i l l  be Raymond G. Zedekar, Off ice  
of t h e  MSC Director ;  IJilbur Huber of Phi lco;  and Drs. Glenn F. 
Kelly and Willard R.  Hawkins as Medical Monitors. 

David A. Beckman of F l i g h t  Operations and John A. Longan of 
Phi lco  w i l l  be on duty a t  t h e  Zanzibar S ta t ion ,  along with Medical 
Monitors D r s .  Samuel Fox and Francis  Flood. 

John S. Llewellyn of F l i g h t  Systems and Marvin Rosenbluth 
of Phl lco W i l l  j o i n  Medical Monitors C. H. Kratochvil  and V. 
Marchbanks a t  t h e  s t a t i o n  a t  Kano, Nigeria.  

On duty a t  t h e  Indian Ocean Ship w i l l  be  Rodney E. Higgins of 
F l i g h t  Operations and Lloyd \k i t e  of Philco,  along with Medical 
Monitors I?. H. H a l l  and Richard Hansen. 
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John II. Langford of S t r u c t u r a l  Analysis and Harold B. S t en fo r s  
of Phi lco w i l l  j o i n  Medical Monitors J u l i a n  E. Mard and Robert 
Burwe11 a t  t h e  s t a t i o n  a t  Canary I s l ands .  

Operating a t  t h e  s t a t i o n  a t  Muchea, A u s t r a l i a ,  w i l l  be 
Astronaut blalter M. Schi r ra ,  Jr.; Richard A.  Hoover of F l i g h t  
Operations; Albert  J .  Barker of Phi lco;  with E. L. Beckman and 
W.  Bishop serv ing  as Medical Monitors. 

Frank A. Volpe of F l i g h t  Systems, rrJi1lia.m A. Wafford of 
Phi lco and Medical Monitors E. L. Overholt and J. Lane w i l l  be 
a t  t h e  Woomera, Australia, s t a t i o n .  A t  t h e  Canton I s l a n d  s t a t i o n  
w i l l  be Charles C.  Olasky, Jr. of F l i g h t  Operations and Lewis 
DeLuca of Philco,  along w i t h  Medical Monitors F. M. G. Holmstrom 
and D. Graveline. 

The Hawaiian s ta t ion,Hobert  E. E rnu l l  of F l i g h t  Operations and 
Ted White of Philco,  as wel l  as Medical Monitors F. H. Austin and 
R. Moser. 

Point  Arguello, California,Astronaut Leroy G. Cooper, Jr.; 
Arnold D. Aldrich of F l i g h t  Operations;  Richard J. Rembert of 
Phi lco;  and Medical Monitors H. B r a t t ,  C. P r u e t t  and G. Benson. 

of F l i g h t  Systems; Daniel Hunter of Philco; a long with Medical 
Monitors T. R. D a b i s  and W. Turner. 

Guaymas, Mexico,Astronaut Donald K. Slayton;  Thomas E. Moore 

Helmut Keuhnel of F l i g h t  Operations and Cyrus Bumbaugh of 
Philco,  along w i t h  Medical Monitors G. B. Smith, Jr,. J. Lawson and 
R.  Kelly w i l l  be a t  t h e  Corpus C h r i s t i ,  Texas, s t a t i o n .  
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RELEASE NO. 61-250 

x-15 REACES DESIGN MAXIMUM SPEED 

A maxinium speed f l i g h t  i n  t h e  X-15 r e sea rch  a i r p l a n e  has 
been completed by Major Robert M. White, USAF, one of t h e  prime 
r e sea rch  p i l o t s  i n  the  X-15  program. At f i r s t  announced as 
4070 miles  BE hour, based on prel iminary radar da ta ,  White's 
speed wi ls  cor rec ted  t o  4093 mph, following examination of 
instruments  i n  the a i r cya f  'G. 

Maj. White made the u n o f f i c i z l  record on Thursday, 
November g 9  following laucch from a B-52 c a r r i e r  a t  45,000 

f l i g h t  i n  the  X-15. 
Cal i fo rn ia ,  about 200 miles away. 

f e e t  over Nud Lake, Nevack. n: A f i i s  was his  e leventh  powered 
Ee 1aXled. on Rogers Dry Lake, a t  Edwards, 

He a t t a imd  a speed OP >kch 6.04 at 95,800 fee t .  Highest 
a l t i t u d e  attained. was 101,600 f e e t ,  and highest temperature, 
due t o  aerodynamic heat ing,  1147 degrees (F) on the wing leading  
edge. The rocket  engine burned a t  m z x i m u m  t h r o t t l e  f o r  86 
seconds. Tctal  f l i g h t  t ime wzs 10 minutes. The a i r c r a f t  speed 
brakes ( f laps)  were not used dui..iKg the speed run.  

Engineers of  t he  NASA's Fligh'c Research Center a t  Edwards 
programmed the f l i g h t  based on nunzerous p r a c t i c e  runs i n  the 
X-15 s imula tor  and on experience w i t h  a long series of f l i g h t s  
a t  lower speeds. Prima-ry ob jec t ives  were t o  ob ta in  m a x i m u m  
speed and eva lua te  handling q u a l i t i e s  of the  a i r p l a n e  w i t h  i t s  
s t a b i l i t y  augmentation system inope ra t ive .  
occurrec! i n  the r igh t  o u t e r  pai2cl of the windshield during 
descent?  the  cause of  which i s  being s tud ied  by engineers  and 
scientis 'cs.  

Some cracking 

The X-15,  a j o i n t  IJSAP-Navy-NASA program, i s  being flown 
t o  obta in  s c i e n t i f i c  information on maEy f a c t o r s  inc luding  
aerodynamic heat ing,  s t a b i l i t y  and con t ro l ,  and s t r u c t u r e s  and 
opera t ing  problems, i n  t h e  supersonic and hypersonic speed ranges.  
The deslgn a l t i t u d e  ob ject ive--about  50 miles--is under consider-  
a t i o n  f o r  an e a r l y  a t tempt .  The r e sea rch  program w i l l  be con- 
t inued f o r  many months w i t h  t h r e e  X-15 a i rc raf t  and a staff of 
r e sea rch  p i l o t s .  

- END - 
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FOR RELEASE: AM'S Sunday 

November 19, 1961 
RELEASE NO. 61-251 

FLIGHT RATING TEST COMPLETED ON ROCKET ENGINE 

The nation's first liquid hydrogen rocket engine has suc- 
cessf'ully completed its preliminary flight rating test, the 
National Aeronauties and Space Administration announced today. 

The engine, the RL-10,  was designed and developed for 
NASA's Marshall Space Flight Center by matt and Whitney 
Division of  United Aircraft Corportation a t  its West Palm 
Beach, Florida plant. 

of the engine whose performance is about 30 percent better 
than current rocket engines using conventional hydrocarbon f'uels 
such as kerosene. This makes possible greater payloads or 
l onge r  range f o r  U . S .  launch vehicles. 

f o r  its first flight test in the next f e w  months. Later six 
RT, 1-0 's  will be clustered to power the second (S-IV) stage of 
the Saturn vehiele. 

This test marks a significant milestone in the development 

Two RL-10's will power the Centaur space vehicle, scheduled 

The test consisting of 20 captive firings, was completed 
in five days. A l l  firings were accomplished with the engine 
under simulated space conditions. Throughout the test the 
engine consistently produced its rated 15,000 pounds o f  thrust. 

still in condition for continued firing and fur,ther testing. 
Inspection following the firings indicated the engine was 

Development of the RL-10 -- previously known as the 
XrSr-115 -- was started in October, 1958. During the develop- 
ment program, the RL-10 completed over TOO firings for an 
accumulated firing time in excess o f  60,000 qeconds. 
gram recently accelerated to about 70 firings a month. 

Pratt and Whitney has delivered a total of 12 engines to the 
High Thrust Test Area, Edwards, Calif., to the NASA Lewis Research 
Center, Cleveland, Ohio, and t o  General Dynamics/Astronautics and 

The pro- 

(Over) 

- .  ... .. - .. . . .  . . . * . .. - . .. . - - . .. 



Douglas A i r c r a f t  Company f o r  f u r t h e r  t e s t i n g  p r i o r  t o  launching 
of the Centaur and Sa turn  space veh ic l e s  from Cape Canaveral, 

Fueled by l i q u i d  hydrogen, whose b o i l i n g  p o i n t  i s  - 4 2 3 O  F., 
the engine i s  designed t o  provide a c a p a b i l i t y  of mu l t ip l e  restarts 
i n  space with coas t  per iods  of many hours between f i r i n g s .  

The engine uses  a regenera t ive ,  or ' boo t s t r ap '  cycle,  t o  
pump and burn hydrogen. The f u e l  d r i v e s  t he  pump system and also 
cools  t h e  t h r u s t  chamber. The hydrogen, sparked by an e l e c t r i c a l  
i g n i t e r ,  burns w i t h  l i q u i d  oxygen i n s i d e  the t h r u s t  chamber. 

-2- 
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FOR RELEASE: November 16, 1961 
3 PM9s 

RELEASE NO, 62-252 

O'SULLIVAN RECEIVES I N V E N T I O N  AWARD 

W i l l i a m  J, O'Sullivan, Jr., s c i e n t i s t  a t  the NASA Langley 
Research Center, Langley F ie ld ,  Virginia ,  received a $5,OOQ cash 
award today from NASA Administrator James E. Webb f o r  his %n- 
vent ion of t h e  i n f l a t a b l e  .space veh ic l e ,  The invent ion  has been 
employed in two successful. NASA space experiments, Echo I and 
Explorer IX, 

I n  present ing  t h e  award, Webb c i t e d  O*Sull ivan f o r  h i s  
" s i g n i f i c a n t  con t r ibu t ion  t o  space science and technology i n  
conceiving the  i n f l a t a b l e  space veh ic l e  invent ion  and i n  i n -  
f ' c ia t ing  and d i r e c t i n g  I t s  successfu l  development, i n  t h e  face  
of many obs tac les ,  i n t o  an extremely u s e f u l  device f o r  upper 
atnosphere space research  and worldwide communication. " 

h i s  proposal  was accepted as an experiment f o r  the  I n t e r n a t i o n a l  
Geophysical Year. He demonstrated that  a very t h i n ,  aluminum- 
coated Iv'lyZar-plastic sphere, s t r e s s e d  s l i g h t l y  beyond i t s  e l a s t i c  
l i m i t  during t h e  i n f l a t i o n  process,  would r e t a i n  i t s  shape 
r ega rd le s s  of subsequent l o s s  of i n t e r n a l  pressure .  Thus he 
proved t h i s  device could serve as a use fu l  space research  veh ic l e ,  

Oil August 15, 1961, U, S. Patent  No. 2,996,212, e n t i t l e d  
Self-support ing Space Vehicle", was i ssued  t o  the Administrator 

The idea  was conceived by OfSul l ivan  i n  January 1956, and 

I I  

of NASA, i n  behalf  of t h e  United S t a t e s ,  f o r  t h e  invent ion,  

A research  s c f e n t i s t  a t  t h e  Langley Center s ince  November 
1938, OfSul l ivan  i s  head of t h e  Space Vehicle Group and a l s o  
ser-des as a s s i s t a n t  t o  the  chief of t h e  Applied Mater ia l s  and 
Physics Division, H e  i s  p resen t ly  p a r t i c i p a t i n g  i n  NASA's 
c o r n m i c a t i o n  s a t e l l i t e  program using i n f l a t a b l e  spheresg the 
development o f  solar  power p l an t s ,  and d i r e c t i n g  fundamental re- 
search  i n  polymer chemistry as appl ied  t o  p l a s t i c s ,  



OlSullivan, who is 46, was born in Louisville, Kentucky, 
attended local schools there and received a bachelor of science 
degree in aeronautical engineering from the University of Notre 
Dame in 1937. 

This was the second award recommended by the NASA Inventions 
and Contributions Board and made under the provisions of the Space 
Act of 1958, Sec. 306. Dr. Frank T. McClure of the Johns Hopkins 
University Applied Physics Laboratory, Silver Spring, Md., re- 
ceived $3,000 f o r  his invention of a Satellite Doppler Navigatior, 
System on January 17, 1961. 
Navy Department's Transit navigational satellite program, 

His invention became the basis of the 

- .  
-End- 
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FOR RELEASE: Friday AM's 

RELEASE NO. 61-253 
November 24, 1961 

AUGUST CONTRACTS 

The Nafuional Aeronautrics and Space Administratfon a Jarded 
the  follcwilng new con t rac t s  and r e sea rch  g r a n t s  during August, 
1961. The f i  u r e s  shown represent  t h e  t o t a l  estimated c o s t  of 
con t r ac t s  of f 50,000 o r  more let during the  month. 

IBihDQUA.mERS 
Washington, D . C . 

Universi ty  of  C a l i f o r n i a  (Berkeley, C a l i f .  ) --$70,000-- 
S c i e n t i f i c  r e sea rch  on dynainic behavior of porous e l ec t rode  
systems. 

Universi ty  of Arizona (Tucsoi?, Ariz .  )--$142,00O--Basic 
research  on se l enode t i c  and phys ica l  s t u d i e s  of l una r  su r face .  

Universi ty  of Cal i forni i :  (Berkeley, C a l i f . ) - - $ 8 O , O O O - -  
Research on hemodynamic and related phys io logica l  func t ions  
i n  prj-mates. 

Develop techniques of superheterodyne r ece ive r .  

Arinc Research Corp. (Wzshington, D.C. )--$3Ol,OOO-- 
Saturn r e l i a b i l i t y  study. 

Commerce Dept . , Eureau of Standards ( WashiRgton, D. C . ) -- 
$100,00O--Develop rad iose t - ic  stzvidards for extreme u l t r a v i o l e t .  

E lec t ron ic  @omnuni.cations (Tiinonium, Md. ) --$76,OOO-- 

Atomic Energy Comxfssion (Gerinantown, Md. ) --$lo5 000-- 
Theore t ica l  studies of spaw veh ic l e  sh i e ld ing .  

A i r  Force Systems Cmmand (Wright Pa t t e r son  AFB, Ohio)-- 
$5O,OOO--Support a c t i v l t i e s ,  r a d i a t i o n  e f f e c t s  information 
cen te r .  

~ . I_ .. -. - .. . . .  - .  . . _ _ _  . . . . .. . . . .. -. 
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AMES RESEARCH CENTER 
Moffett  F ie ld ,  Calif. 

S & Q Construction Co. (San Francisco, Calif .  ) --$349,000-- 

Enviratron Co. (Van Nuys, Cal i f .  ) --$60 , 000--Controlled 

Test s ec t ions ,  components and a u x i l i a r y  p ip ing  systems. 

atmosphere room i n  hyperveloci ty  research  labora tory .  

LEWIS RESEARCH CENTER 
Cleveland , Ohio 

Hughes A i r c r a f t  co . (Culver C i ty  J Calif .  ) --$96 , 000-- 
F e a s i b i l i t y  s tudy f o r  low temperature thermionic energy 
conver te r .  

LANGLEY RESEARCH CENTER 
Langley F ie ld ,  Va.  

Aerojet  General Corp. (Sacramento, Calif. ) --$3OO , 000-- 

M & T Company (Phi lade lphia ,  Pa. ) --$138 , 000--Provide . ,  

Cooper Bessemer Corp. (Washington, D.C . ) --$177 , 000-- 

Develop Algol rocke t  motors. 

s e c u r i t y  guard se rv lke .  , i .  

Se rv ice  and ma te r i a l s  f o r  helium compressor u n i t .  

Chance Vought Corp . (Dallas , Tex. ) --$3OO , 000-Engineering , 
coordinat ion,  design,  development, s e r v i c e  and materials f o r  
launch f a c i l i t y  a t  P a c i f i c  Miss i le  Range. 

body dynamics f a c i l i t y .  

environmental space chamber. 

Modifications and add i t ions  t o  bui ld ing .  

Compudyne COX'P. (Hatboro , Pa. ) --$649 000--COnStm;lCt f r e e  

M.t.. Vernon Research (Alexandria, Va . )  --$2l7,000--Construct 

McDonough Construction Co, (At lan ta ,  Ga.)--$254,000-- 
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GODDAFD SPACE FLIGHT CESTTER 
Greenbelt, Md. 

$100, 000--Investigation and evaluation of thermal radiation 
properties of spacecraft materials. 

study of continuous flow magnetogasdynamic rocket for space 
propulsion, 

pumping rubidium vapor magnetometers f o r  EGO. 

reliable lightweight long cycle life silver cadmium secondary 
battery for satellites and space vehicles. 

Vector Mfg. Co, (Southampton, Pa, )--$78,OOO--Transistorized 
F M / P M  telemeter packages and subcarrier oscillators. 

Hughes Aircraft Go (Culver City, Calif e ) --$1, 5OO,OOO-- 
Design, fabricate, test and deliver prelaunch and postlaunch 
support for 24-hour communications satellite spacecraft. 

Air Force Systems C o m i d  (Washington, D.C.)--$800,000-- 
Atlantic Missile Range support f o r  Project Mercury. 

A r m y  Ordnance Laboratory (Redstone Arsenal, Ala. ) --$95, 000-- 
Provide range support for ProJect Mercury. 

Navy Bureau of Weapons (Washington, D,C ) --$600,00O--Range 
support by Pacific Missile Range for Project Mercury. 

Dept. of Agriculture, Research Center (Beltsville, Md.)-- 
$120,000--Maintain and repair grounds, roads, and vehicles; also 
minor alterations and construction. 

Space Technology Laboratories (Los Angeles, Calif .) -- 

Marquardt Corp (Van NUYS, Calif e ) --$73 , 000--Feasibility 

Varian Associates (Palo Alto, Ca~if.)--$54,OOO--Optica~ 

Telecomputing Corp e (Denver, Colo e 1 --$94J000--Deve10p 

WALLOPS STATION 
Wallops Island, Va. 

Ampex Instrument Products (Washington, D.C.)--$63,000-- 
Portable magnetic tape recorder/reproducer. 
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SPACE TASK GROUP 
Langley Field, Va. 

Massachusetts Institute of Technology (Cambridge, Mass .)-- 
$1,750,000--Provide supplies and services for navigation guidance 
system development for Apollo. 

MARSHALL SPACE FLIGHT CENTER 
Huntsville, Ala. 

J. T. Schrimsher Constmction Co. (Huntsville, Ala.)-- 
$411,00O--Maintenance, repair, renovation and anor construction, 

Rust Engineering Co . (Birmingham, Ala. ) --$3,611,000-- 
Addition t o  checkout building. 

Young & Johnson Co e (Decatur, Ala. ) --$80,00O--Addition 
to building. 

I 

North American Aviation Corp. (Long Beach, Calif e ) --$9"j', 000-- 

Martin Co. (Baltimore, Md.) --$311,00O--Heat exchangevp 

Rental of Recomp I1 computers, 

assemblies for Saturn. 

Radio Corporation of America (Princeton, N. 5. ) --$530,000-- 
Develop payload capsule. 

Dynatronics, Inc. (Orlando, Flae)--$141,000--Demultiplexers, 
spare parts and manuals. 

Chrysler Cwp. (Detroit, Mich.)--$69,OOO--InstaL1, fabricate 
and checkout helium storage vessels; plumbing; modify existing 
'pneumatic lines 

Telecomputing Corp e (Monrovia, Calif e ) --$458,00O--Design, 
fabricate and install vehicle environmental control system for 
Saturn. 

Noble Co. (Oakland, Calif, )--$56,00O--Fumish and install 

Parker Aircraft Co. (Los Angeles, Calif .) --$99,00O--Design, 

inserts and blow-out pmels f o r  Saturn. 

develop and fabricate plaototypes bang-bang universal modulating 
control valves e 

Ryan Electmnics (San Diego, Calif.)--$200,000--Design, 
develop, test and fabwcate radar altimeters f o r  Saturn. 
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Arde Engineering Co. (Huntsv i l le  , Ala. ) --$76,00O--Vind 
tunnel  s e rv i ces  f o r  Saturn.  

Noble Co. (Oakland, Calif. ) --$95,00O--Services ar,d 
modif icat ions for the  Saturn s e r v i c e  s t r u c t u r e .  

A i r  Force Systems Command ( P a t r i c k  A F B ,  F l a . )  --$70,000-- 
MISTRAM transponder t e s t  s e t .  

Army Ordnance Laboratory (Redstone Arsenal, Ala. ) -- 
$69,00O--Additional funds for S-1 s t age ,  ground support  equip- 
ment, and development facilities. 

Air Force Systems Command (Arnold AFB, Tenn. ) --$300,000-- 
Vacuum chamber propulsion tes ts .  

- -- - . - ...... - . - _ . . I . . . _ . _ . _ _  . ._ . .. . . "^ .- . . _I. ... . I . 
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RELEASE NUMBER 61-254 

NASA SELECTS CHRYSLER TO BUILD SATURN S-I STAGE 

The National Aeronautics and Space Administration w i l l  
n ego t i a t e  with t h e  Chrysler Corporation, Det ro i t ,  Mich, , f o r  I 

a con t rac t  t o  bu i ld ,  check O U ~ ,  t e s t  and launch the f i rs t  stage 
of the Saturn C - l  launch vehic le ,  Administrator James E, Webb 
announced today, 

P lan t ,  15 miles east of New Orleans, La,,  s e l e c t e d  by NASA ' " 

for t h i s  purpose e a r l i e r  t h i s  year (NASA Release 61-201, Sep- 
tember 7, 1961,) 

the con t r ac t  which would ex-bend through 1966. The total est imated 
c o s t  of the con t r ac t  i s  about $200 mi l l i on .  

A s  part  of t h e  Chrysler S-I proposal,  t h e  Aerojet-General 
Corporation, Azusa, Calif,, would aid i n  t h e  s t a t i c  t e s t i n g  of t h e  
S-I stages and provide launch support  a t  Cape Canaveral, Fla. 

Fabr ica t ion  of t h e  boos tes  w i l l  be a t  t he  NASA Michuud 

(- Twenty S-I boos te rs  would be constructed by Chrysler under 

Ten S-I's -- prototype of t h e  20 Chrysler models -- are 
being b u i l t  at NASAss Marshall Space F l igh t  Center, Huntsvi l le ,  
Ala. MSFC w i l l  d i r e c t  Chrysler ' s  work at Michoud and elsewhere. 
Personnel from Chrysler would rece ive  t r a i n i n g  a t  Marshall's 
Fabr i ca t ion  and Assembly Div-ision a t  Huntsv i l le  p r i o r  t o  the 
beginning of S-I production a t  Michoud, 

The Saturn booster ,  powered S y  e i g h t  H-1  enginesg i s  82 fee t  
high and 22 fee t  i n  dianeter, 
diameter tanks c lus t e red  around a. 105-inch diameter tank,, The 
p rope l l an t  combination i s  l l q d i c ?  oxygen and RP-1 (kerosene),  

from Cape Canaveral on October Zj"j' 

It i s  made up of e i g h t  70-inch 

The f i r s t  S-I boos te r  successfu l ly  underwent a f l i g h t  t e s t  

(Over) 

... . " .  - .-- -. . . . . . ........ ._ -. . . . . . . _. . I . . - . , 



The advanced Saturn boos te r  s t a g e  -- t h e  S-IB -- a l s o  w i l l  
be b u i l t  a t  NASA-Michoud bu t  by a d i f f e r e n t  con t r ac to r .  Five 
i n d u s t r i a l  proposals  f o r  t h i s  con t r ac t  were received on November 8 
and a r e  under eva lua t ion .  

The fabr ica . t ion  p l an t  -- formerly known a s  t h e  Michoud Ord- 
nance P l a n t  -- c u r r e n t l y  i s  being r e h a b i l i t a t e d  f o r  Saturn pro- 
duct ion.  
a t h i r d  con t r ac to r  -- a "housekeeping" f i r m  -- t o  m a i n t a i n  and 
s e r v i c e  the p l a n t .  

t o  Cape Canaveral i n  e a r l y  1964. 
reached a t  the  p l an t ,  one u n i t  per  month w i l l  be produced. 

Michoud in the next two months. 
would be employed a t  the p l a n t  under t h i s  con t r ac t  and peak S-I 
employment o f  about 2400 would be reached during the f irst  half  of  

Thirty-seven firms were i n v i t e d  t o  the preproposal conference 
Seven companies 

NASA i s  eva lua t ing  proposals from 35 companies t o  s e l e c t  

The f i rs t  Saturn S-I u n i t  produced a t  Michoud w i l l  be  shipped 
Af ter  maximum production i s  

Some Chrysler  personnel would be assigned t o  Marshall and to 
By mid-1962, some 1800 people 

1963 

on t h e  S-I  c o n t r a c t s  September 26 i n  New Orleans, 
submitted proposals  on October 16. 

-End- 
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RELcEASE NO, 61-255 

ELECTRIC PROPULSION PROGRAM TO LJ3lfIS 

The National Aeronautics arid Space Administration 
today announced consolidation of its nuclear-electric pro- 
pulsion program a.t the agency ! s Lewis Research Center, 
Cleveland, Ohio. 

Nuclear-elec tric pro put1 sion uro& a t  Marshall Space 
Flight Center's Research TroJec'cs Division, directed by 
Dr. Ernst Stuhlinger, will be 'cransfcrred to Lewis, The 
urgency of Marshall's work on NASA1s lunar and manned 
flight programs prompted the decisLon 'GO employ Stuhlinger Is 
group exclusively on those J T G J ~ c ' L ~  

Transfer of the p r o g y m  50 LeIYis W i l i .  be made Within 
three months, The Lewis Cen%r expects %;o f i l l  staffing 
requirements of the pragrai i l z  that 'cime. 

Headquarters direction cf the program will be by 
Harold €3. Finger, Director of Nuclear Systems. 

Forty-eight industrial contracts involved in the 
Marshall nuclear-electric program will be transferred. 
These range from study to hardware contracts for electric 
rocket engines and for the spacecraft which will test 
components of those engines in the vacuum of space, 

flight-test) program which w i l l  remain a'c the Marshall 
Center. The RIFT program will flight test nuclear rockets 
as upper stages of large chemical bcosters.  

w e  

The transfer will not  affect the RIFT (reactor-ln- 

-End- 
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RELEASE NOB 61-257 

Address by 
James E .  Webb, Administrator 

National Aeronautics and Space Administration 
before the 

W F A C T U R J N G  CHEMISTS'  ASSOCIATION I N C ,  
New York, New Y o r k  
November 21, 1961 

"Our Nations1 Proqrarn i n  Space" 

Before the end of the deczde,, the United States  plans 
to land a team of s c i en t i s t s  and astronauts o n  the moon, t o  
explore it, t o  take measurements, and t o  bring samples back 
to ear th .  

A grea t  deal of work here on ear th  and out i n  space must 
go on in the intervening years. F i r s t  s f  a l l ,  those aspects 
of the study of the space environment,which can be most effec- 
t i ve ly  and e f f i c i en t ly  carr ied out here a n  ear th ,  w i l l  occupy 
some of our bes t  brains i n  aur bes t  laborator ies .  The space- 
f l i g h t  system, made up of the Mercury one-man space ship and 
the  A t l a s  booster,  w i l l  provide experimental proof of the 
forces a t  work both an a n  astronaut and h i s  space ship as he 
performs h i s  dut ies  i n  o rb i t  around the ear th .  



I n  the years j u s t  ahead, we w i l l  u s e  the Mercury system 
fo r  extensive research and development i n  manned space f l i g h t  
and fo r  many s c i e n t i f i c  pro jec ts .  However, there  is a de f in i t e  
l i m i t  t o  what can be accomplished w i t h  a one-man space-fl ight 
system. 

I n  addition t o  our work w i t h  Mercury, an ac t ive  program 
of instrumented f l i g h t s ,  outward t o  the moon, t o  Band equipment 
on the moon, t o  take te levis ion pictures  of i t s  surface and %a 
radio back information and data  on which a manned landing can 
be undertaken, w i l l  go forward a t  an accelerated pace. 

While the Mercury-Atlas space-flight system can carry 
only one man, the follow-on Apsllo-Saturn or ApolXs-Nova space- 
f l i g h t  systems will be able t o  carry three men. 

The success of t h i s  gigant ic  enterpr ise  will depend upon 
the resources and i n i t i a t i v e  of a Barge pa r t  of our national 
technological-industrial  complex. I t  w i l l  make spec ia l  demands 
on the American chemical industry. 

Rockets t ha t  burn chemical products w i l l  parspel the IuAiar  
spacecraft .  The a i r  the c r e w  breathes will be recycled and 
pur i f ied  by chemical processes. The men, instruments, and 
l ife-support  equipment on board will. make use of e l e c t r i c  
power col lected or  generated and stored by fue l  c e l l s  and 
other chemical means. 

The Apollo spacecraft  wiBP incorporate materials developed, 
i n  p a r t ,  through research and engineering i n  the chemical 
f i e l d .  And on the r e t u r n  t r i p ,  layers of p l a s t i c s  and other 
materials produced by your industr ies  wil iB protec t  the exter ior  
and insulate  the in t e r io r ,  and thus  the  astronauts,  from the  
searing heat of ApolBs's meteor-like e n t r y  in to  t h e  atmosphere. 

Already a major, highly successful s t r i d e  has been taken 
toward the rocket power needed fo r  gaur Apo1R.o lunar goal. On 
October 2 7 ,  we launched from Cape Gnavera l  the initial t es t  
version of the f i r s t  stage of the immense Saturn booster. 
Many of you may have seen it on te levis ion.  

O f  the 460-ton weight of the Saturn hunch vehicle -- 
consisting of the  f i r s t  stage booster, plus  two water-fi l led 
upper stages -- towering PO f ee t  t a l l e r  than the Statue 
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of Liber ty  -- 300 t a m  were n3ie c;p of kerosene and liquid 
oxygen. Four seconds a f ~ e r  the prcpePPant was igni ted,  the  
e ight  rocket engffies a€ xhe boaster generated 1,300,800 
pounds of t h r u s t  for  the b l a s t - o f f  -- or some 28,000,000 
horsepower. Is, less thiar, two ; h i . i~u te s ,  a l l  338 tons were 
pumped thraugh the  eight- eng' iries. 

E l e c t r o n i c  eq~lipmenr aadiced oaek quant i t ies  of informa- 
t i o n  throughcxt the S&turEqs e i g h t  minutes of flight. It 
reached an altit-ade cf 8 5  riiaes, r p e z k  speed sf 3 , 5 9 0  m i l e s  
per hour, and it came down i n  the  Axclant ic  215  miles down- 
range. 

The Saturn booster has  been  under  development for more 
than three years, having besn  s t a r t ed  by the Department of 
Defense and transferred i o  che NatioxaH Aeronautics and Space 
Administration in 1959.  T h i s  i%lustrar .es  t h a t  many of the 
a c t i v i t i e s  now grouped i n  ~ 5 s  Uatio~aP Aeronautics and Space 
Administration and forminq- the basis for the  expanded lunar 
and space exploration prq:am, have been under way for some 
time. The budget of the S p c e  Agency, as r e c o ~ ~ i e n d ~ d  by 
President Eisenhower for  t he  current. year, amounted t o  
$1,200,0001003, 

East spring, the P res iden r  Congress jo in t ly  estab- 
l ished the goal  of manned l c n a r  exploration as a major part 
of an i n t e n s i v e  e f f o r t  to acceierate the devePspment of space 
science and technology or; as broad a. basis and as rapidly as 
possible.  
President Xennedy srated thar it was tfme for  a "great new 
American enterpr ise  '* M e  recorcmended a m t i o n a l  dedication 
to the goal of Unized S t a t e s  leadership in s p a c e .  The 
President outBined a se71eetave p ~ c q r a m  to achieve the goal 
but emphasized t h a t  t h ~  dec ls ian  shoz9d be made by Congress. 

In h i s  S t z k e  02 t 3 e  Gnion Nesszge of May 25, 

These recommendations C o ~ g r e s s  endorsed by appropriating 
$%,671,75Q8000 for NASA's Fisca l  Y e a r  1962 a c t i v i t i e s ,  enough 

important t o  recognize that President Kenmdy presented the 
program and Congress handled it on a bipartisan, or non- 
par t i san  basis. 

IlIOney for  the f i rs t  Steps En t h e  sp€?ed-Up. 1 think it iS 
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The budget provided funds to shorten the lead times i n  
developing large rocket engines and space vehicles;  for  
speeding exploration of areas neax the ear th  and the moon,  
and the space between: t o  expedite the Rover nuclear rocket 
engine; and t o  press forward toward operational weather and 
communications s a t e l l i t e  systems. 

NASAss 1962 program is approximately twice the s i ze  of 
t h a t  for  1961. 

Here I would l i ke  t o  emphasize that  $0 cents out sf every 
NASA dol la r  is spent with industry and private  organizations, 
for  materials,  supplies,  s a l a r i e s ,  research, development, and 
many other services .  These expenditures not only 3ssure for  
the United States  a leading ro le  in space, but the u t i l i za t ion  
and preservation of the grea t  national. . W S Q U P C ~  represented 
by our aerospace and other defense-supparting industr ies ,  

This dynamic new venture i n t o  space promises t o  re turn a 
wealth of prac t ica l  benefi ts  to our country and to men evexy- 
where. B y  the same token, we cannae allow our internation.32 
standing i n  science and technology t o  s l i p  to) second place. 
I n  the eyes of the w o r l d ,  space achievements have c(me t o  
symbolize over-all  national proqreae and potentia:. 

These a re  among the chief reasons why we are  marshalling 
our resources t o  gain f irst  piace i n  manned expxoration sf 
space and why we are  deteslmined %a meet i t s  chaP1enges. 

Through Project  Mercury, w e  wiL8 %earn how man can w i t h -  
stand prolonged weightlessness, how well he can control a 
spacecraf t ,  and how he can suppS,ement from h i s  own observa- 
t ions the data reported by the autsmasic sensing devices 
attached t o  h i s  body and instal%ed i n  the spacecraft .  

Project  ApoiBo, as a n  advanced manned space f l i g h t  pro- 
gram, w i l l  cap i ta l ize  on the pioneering r e s u l t s  sf Project  
Mercury and w i l l  have three rnay5r phases. F i r s t ,  the space- 
c r a f t  w i l l  be hunched into ~ r b i t  absart the earth, where far 
periods of up t o  two weeks, it. w i l l  be employed to train 
astronauts and will serve as a f a b ~ ~ ~ ~ a t ~ ~ y  where the crew can 
carry o u t  s c i e n t i f i c  experiments under conditions of zero 
gravi ty  and the "hard" vacuum af space, conditions impossible 
t o  reproduce on ear th .  
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%.he f i n a l  phase w l l k  c a n s i s t  -f rhe ?I,Jn=,r landing i t s e l f ,  

The f i r e r  A p ~ l . 1 ~  phase of ear th-orbi ta l  f l i g h t s  w i l l  be 
powered by the  ez.nLy-m:dei d s t u r n ,  wkcse i n i t i a l  s tage,  as  
mentioned earlier, was r e s "_ - fk~ . t sn  suecessfuilly Past month. 
The n e x t  phase -- t h a t  G €  deep-space fLigh%s -- w i l l  require 
a f a r  more power fc ' k  rzcker. a s~?per-S.a'.,urn, which we have 
started devekcping 

For the A p ~ l i ~  expediL-i-ln ;is d i e  m m n ,  t w o  main approaches 
are  being weighed a 

Xn one appr[>sch, we  wiTTl Laernch ints earth orbit a special  
rocket u n i t  capable I;?f pr he Ap~i'Bo c r a f t  from t h i s  
orbit on its 240,000-mi~e v z q a q e  -the moor., and for  lowering 
it to the ;mar surface, ' L ~ t e r  t h e  spacecraft carrying t h e  
lunar explsratrGn t e a m  will Se  fired into the same o rb i t  pat-  
t e rn  as  the big propulsicn uni t .  

Once the second clnit is i n  the p rope r  o r b i t a l  f l i g h t  path,  
t,he ApoP%o p i h t  w i l l  u s e  auxiliary r x k e t s  t o  overtake the 
main p r o p ~ l s i o n  cnit. He wxlk naneuver the spacecraft so  that 
the two u n i t s  can be busaght- rogether and coupled. This is 
cal led the  ''rrendeztsu2 t e c h ~ i q u e  ~ I' 

After the hipoll-, L.=lnar vehicle is t h u s  assembled, it w i l l 1  
continue along i ts  f l i g h t  pach C ~ T "  "parking o r b i t "  around the 
earth. When it reaches the paint in the orbit t h a t  is calcu- 
Bated as best. far take-Off toward the m136n, the b ig  PrQpLllSlQXl 
u n i t  w i l l  be ignited and the  Ap012~0 expedition will be on i t s  
w a y .  

I f  this rendezvous and szbsequent h u n c h i n g  from o r b i t  
proves feasible, it can be accomplished with ~ W S  Saturn 
boosters. If not,  it will be necessary t o  develop a launch 
vehicle capable o f  f i r i n g  rhe complete A p ~ P l o  spacecraft to 
the maon directly from the  surface of the ear th ,  

The rendezv9sus approachb i f  practicable could shorten 
our A p o B l o  schedule considerably. 
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For the other approach, requiring more than 12,008,080 
pounds of t h r u s t ,  a giant  booster called Nova, would be re- 
quired t o  launch the ApoIPo in a d i r ec t  ascent to the  moon, 

Regardless of which technique is selected,  what w i l l  it 
be l i ke  on the f l i g h t  t o  the moon? 

Either way, the A p s l P o  spacecraft  must  be accelerated to 
25 , 'QOQ miles per hour t o  o f f se t  the constant p u l l  of the 
e a r t h ' s  gravi ty  and continue t o  proceed toward the moon. 
This amounts to a veloci ty  about 40 percent greater  than that 
required for  orbi t ing the three-man c r a f t  around the ear th .  

Using the speeds we now plan, the fright t o  the moon will 
take two and a half  days, during which the crew w i l l  be 
weightless. Everything aboard must be fastened i n  place.  
Unless objects a r e  so fastened, they will f loa t  f ree .  The men 
w i l l  drink and eat f r o m  p l a s t i c  squeeze bo t t l e s ,  Oxygen will 
be supplied and carbon dioxide removed. These are only a few 
examples of the conditions under which the crew w i l l .  live and 
work. 

Navigation will be a camplicated prubh=n. The moon, 
a f t e r  a l l ,  is  a r e l a t ive ly  small target, 240,080 miles f s s m  
ear thb  and orbi t ing the ear th  a t  a speed of 2,000 milea per hour. 

The p u l l  of the earth's grav i ty  w i l l  slow A p u ~ l l o ~ a  speed 
t o  about 6,500 miles per hour after one day, and to approxi- 
mately l , t s Q Q  a f t e r  t w o  days. 

On the  l a s t  leg of the mfsonward course, however, the 
gravi ta t ional  force of the moon wn1B be mure powerful than 
t ha t  of the ear th .  The spacecraft wif: pick up speed as it  
nears the  moon. I n  the final approach, the p i l a t  w i l l  f i r e  
a landing racket and the spacecraft will descend t o  the 
surface.  

On the  f i r s t  f l i g h t s ,  the stay on the maon w i l l  be shor t ,  
perhaps only a few hourso The exploration team w i Y I  gather 
soil and rock samples and w i l l .  check radiat ion.  Phot(ographs 
w i l l  be taken of surface features  and of the heavens as 
viewed from the moon. Various s ther  s c i e n t i f i c  investiga- 
t ions and measurements will be made. 
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The homeward t r i p  w i L i  take t h e  same l e n g t h  of t i m e  as 
t h e  outward-bound voyage -- tb 2nd <'ne ha l f  days .  The force 
of e a r t h ' s  g r a v i t y  w i l l  atea~illy ,tlcrease u n t i l  t h e  ApolPo 
c r a f t  reaches  a speed of i S  C O O  rfii2eS per hour .  

The f i n a l ,  c r i t i c a l  s t a g e  u f  t he  mission w i l l  be e n t r y  
i n t o  t h e  earthds atmtsphere. A i r  f r i c t i o n  w i l t 9  ra ise  t h e  
s u r f a c e  temperature  L?f the spacecraft t o  a peak as high ds 
5,000 t o  6,000 degrees  Fahrenhei t ,  more than  half as h o t  as 
t h e  s u n ' s  s u r f a c e .  

The c r a f t  will have EI mdcra te  aimaun-t of c o n t r o l a b i l i t y ,  
enabl ing  t h e  pilot to l a n d  in the g e n e r a l  area s e l e c t e d .  The 
s p a c e c r a f t  will be lowered t 3  e3rt.h b y  parachute .  

The ac t ions  necessary  t~ get L program of such magni- 
tude  under way haw made t h e  p ~ s t  f e w  mcnths a t i m e  of  many 
d e c i s i o n s .  

W e  analyzed the wcrk  tLd be done, W e  found it included 
more t han  2,000 separaze  prlrabZems W e  employed modern 
c ~ m p u t i n g  machines and advanced prcg r sming  techniques  , 
similar to thcase used in the  1?:9,sb1ci8 m i s s i l e  program and by 
t h e  du Pont Company and other firm. 

W e  found t h a t  one ~f the pacing i t e m s  was c o n s t r u c t i o n  
of launching and t e s t  f a e k l ~ t r e s ,  and hjive taken  the neces- 
sa ry  s t e p s  t o  e n l a r g e  the Atlantic Missile Range a t  Cape 
CanaveraY. t o  mora than  f i v e  t i m e s  its e x i s t i n g  s i z e .  This 
i s  r equ i r ed  f o r  t h e  ve ry  % x g e  bc3jsters for the manned 
l u n a r  program, This declsiOln resulted from t h e  work of a 
j o i n t  NASA-Air  Farce survey  tehm. 

On Septeniber 7 ,  we a n x w n c e d  t h e  s e l e c t i o n  of a 



Government-owned ordnance plant  near New Orleans, as a 
fabricat ion s i t e  for  large launch vehicle s tages .  This 
plant ,  a t  Miehoud, had been i n  standby s t a tus  far severall 
years. I ts  use will f a c i l i t a t e  the emp%syment, through 
competition,of indus t r ia l  contractors.  

It is avai lable  t o  the deep water t ransportat ion neces- 
sary for  the larger  boosters,  

We a r e  acquiring substant ia l  acreage i n  southwest 
Mississippi near the Michoud p lan tp  t o  be used for the 
ground-testing of the boosters t o  be built there.  

We have selected a s i t e  i n  Harris County, Texas, at  the 
edge of Houston, for NASAss new Manned Spacecraft Center. 

These decisions provide a four-location complex con- 
nected by water t ransportat ion.  They supplement the major 
f a c i l i t i e s  we have a t  HuntsviPle, Alabama -- the 
Space Fl ight  Center, managed by D r .  Wernher van Braun. I n  
t h i s  complex, it w i l l  be possible t o  work most of the year 
outdoors. 

Effect ive November B, we completed a reorganization of 
NASA t o  provide greater  emphasis on our major prsgrams. 

The nine NASA field centers now report  d i r ec t ly  t o  
general management. Four new headquarters program of f ices  
have the responsibi l i ty  for drawing OBI industry,  univers i ty ,  
and government resources, as needed, for e s t d l i s h i n g  tech- 
n ica l  guidelines,  for  budgeting and programing funds, and 
for  evaluating and reporting progress. 

Some of the nat ion 's  most experienced and bes t  quali-  
f ied leaders have come t o  Washington t o  w o r k  i n  o u r  space 
program. These men, and many others i n  the XASW program,know the 
technical s ide of aeronautics and space. They are ex- 
perienced i n  the management of lalgge a c t i v i t i e s .  

It  is €ortuglate for this nation t h a t  such men are 
will ing t o  forego large earnings i n  industry and normal 
personal and family l i f e  t o  supply the leadership needed 
i n  our national space e f f o r t .  

-8- 



In addiriori  tc theFe d;~e.c: ~ ~ p p l ~ c a t i o n s ,  the n a t i o n a l  
investment i n  space r e sea rch  i l ~ d  d e - ~ e  p m e n t  has produced 
new m a t e r i a l s ,  metals, 2-  y s ,  5nd ccmp~unds t h a t  have a l r e a d y  
gone i n t o  c o m e r c i 2  I p r c : d . ; c t i c ~ .  Your i n d u s r r y  has learned  
to produce liquid cxygen 12 ; i ~ ~ b i m e  and a t  ;ow c o s t ,  p a r t l y  
because of the  denand fzi l i t5 u s e  AS, a r t - ~ k e t  prope%Pant. 
Liquid oxygen is finding evei w i 3 e r  use in t he  s tee l  i n d u s t r y  
ta make open hearth f e r n a c e ;  burn k. trer and c leane r ,  and 
t h u s  t o  ma.ke hrgh-yr3de s t e p :  cheaper ,  . . iquid n i t r o g e n ,  a 
by-product of liqzlid r~xyqen m;,ncfactu ~ng,, PS used to f r e e z e  
whole b l m d  f o r  i i . _de€ in i t e  rt:$rage 2nd t~ prcduce f r e s h e r -  
ras t  ing orange j u i c e  t h a n  W ~ S  z b t e i n c d  i r x n  previous f r eez ing  
processes ,, 

. .  



make of developments such as t h e s e ,  

However, t h a t  t hey  w i l l  prove of great v a r ~ ~ e  i n  an Q2bqr 
sf profound s c i e n t i f i c  and t e C h n 2 3 L > q L C ? i l  char,ge cdn l ~ - ~ r d l . y  
be doubted. 

I t  has been on ly  four years siixree r h e  f~ 
satellite orbited the  e a r t h ,  S ~ R C  lr.e;P, plc~2cjrc?ss i s 1  L h l C  
new f i e l d  of space has been tremen S. L b e L . ~ e ~ e  that 1i1 

t h e  yea r s  ahead the  r a t e  of prc:lgress w i P ~  t r ,~r :e  ,c? 

w i l l  s o l v e  t o  achieve  manned r a t r o n  " I f  sp3cc 
a weal th  sf new rnaterzalsi CQ 
t echn iques ,  t.hus (opening a hl.rlst :f 
tunities for inves%.ment, and a q c n  

ascending curve .  I b e l i e v e  a t h a t  t h e  m n 2  $1.' 

W e  can be f i r s t  i n  space if we ?Av,~ni'e 
and technical .  knowledge at the  ~111s~ r 
if WQ go forward With the SUsT,all?;ea 

'Phhank you very much, 

" ! '  
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I 

RELEASE NO, 61-258 8" /' 
FIRST ANNIVERSARY OF TIROS I1 

Tiros  11, which w a s  expected to<-have a u s e f u l  l i f e t i m e  of 
about t h r e e  months when it  was launched on November 23,  1960, 
i s  s t i l l  t r a n s m i t t i n g  cloud cover photographs as it completes 
i t s  f i r s t  year  i n  o r b i t .  And, r ecen t  p i c t u r e s  from the 285- 
pound hatbox-shaped s a t e l l i t e  were of useable  qual i ty--about  
t h e  same as when it was placed i n  o r b i t ,  

The remarkable performance of Ti ros  I1 -- which w i l l  make 
i t s  5,354th c i r c u i t  of t h e  e a r t h  today -- inc ludes  t ransmission 
of more than 36,000 photographs and nea r ly  4 m i l l i o n  f e e t  of 
magnetic tape containing meteorological  information. From 
these  p i c t u r e s ,  two hundred and f i f t y  nephanalyses (cloud 
ana lyses)  were made wi th in  hours to provide a "quick look" a t  
p r e v a i l i n g  weather condi t ions ,  

T i ros  I1 demonstrated the usefu lness  of meteorological  
s a t e l l i t e s  i n  many ways. In  December, 1960, t h e  s a t e l l i t e  
observed a cyclone south of  Aus t r a l i a ,  I n  t h e  same month, 
T i r o s  I1 photographs of  a cloud mass approaching Aus t r a l i a  were 
success fu l ly  used by meteorologis ts  t o  p red ic t  t h e  end of a 
severe heat wave on tha t  cont inent .  

I n  January, t h e  s a t e l l i t e  observed the  t i g h t l y  packed i c e  
i n  t h e  S t .  Lawrence waterway, and ir, March took photographs 
f o r  s e v e r a l  days which showed t h e  breakup of t h e  i c e  pack. 
These i c e  pack photographs were t h e  f i r s t  and b e s t  i n d i c a t i o n s  
that  weather s a t e l l i t e s  could be used t o  photograph and show 
cons t ruc t ion  of i c e  boundaries and the open sea  areas, 

The s a t e l l i t e ' s  achievements beyond i t s  photo- t ransmit t ing 
l i f e  expectancy included observat ions of a major storm of f  t h e  
t i p  of South Afr ica  on July 31. and photographing a storm i n  
the  northwest P a c i f i c  Ocean on August 3rd. T i ros  I1 also con- 
t r i b u t e d  i n f o m a t i o n  t o  t h e  f o r e c a s t s  of weather condi t ions f o r  
s u b o r b i t a l  f l i g h t  of Mercury Astronaut Alan B. Shepard last 
May and t h e  launch of Ranger I i n  July.  

(Over 1 
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A s  t h e  sate1liS;e has aged, i t s  power supply has lost some 
o f  i t s  e f f i c i e n c y .  Therefore, t h e  number of p i c t u r e s  that  can 
be take;- 3uring an o r b i t  has been l imi t ed  and t h e  s a t e l l i t e  
i s  progiTmed only for "special  assignments. If  Actually,  T i r o s  
I1 was taken off a full programming schedule a f t e r  Ti ros  I11 
was placed i n  o r b i t  las t  July.  

The i n f r a r e d  experiments i n  Ti ros  I1 were conducted with 
two radiometers.  One of t h e  t-uuo radiometers has o p t i c s  which 
scan t h e  earth as t h e  s a t e i l i t e  sp ins .  The o the r  performs 
hea t  balance measurements of t h e  earth. 

The r a d i a t i o n  detectoys i n  Ti ros  11, which have ceased t o  
funct ion,  p r m i d e d  maps of t h e  d i s t r i b u t i o n  of rad ia t ion . ,  bot;:? 
r e f l e c t e d  and thermal, over l a r g e  areas. I n  a d d i t i o n  to provid- 
i ng  knowledge of t h e  d i s t r l b u t i o n  of the  energy balance these  
experiments have permit ted the  e s t i m a t i o n  of cloud heights and 
temperatures.  

The f irst  i n  t h e  s e r i e s  of experimental  meteorological  s a t e l -  
l i t e s ,  Ti ros  I, was launched A p r i l  1, 1960 and c lear ly  demon- 
s t r a t e d  t h e  f e a s i b i l i t y  of meteoroiogical  sa te l l i tes .  During i t s  
t r ansmi t t i ng  l i f e t i m e  of nea r ly  three months, it re layed  a t o t a l  
of 22,952 cloud cover photos, T i ros  I c a r r i e d  no i n f r a r e d  exper i -  
ments * 

Tiros  111, sometimes r e f e r r e d  to as t h e  "hurr icane hunter  
s a t e l l i t e , "  was placed i n  o r b i t  July 12 ,  1.961. It, too ,  has 
exceeded i t s  designed l i f e t i m e .  A s  of November 13, it had 
completed 1,788 o r b i t s ,  t r a n s m i t t i n g  31,529 photographs and a 
considerable  amount of i n f r a r e d  data. Ti ros  I11 has photo- 
graphed 18 t r o p i c a l  storms i n  a l l  staged of development. 

Observations from t h e  T i ros  s a t e l l i t e s  were s tud ied  by 
weathermen from a l l  parts of t h e  world a t  an I n t e r n a t i o n a l  
Meteorological S a t e l l i t e  Workshop, which ended yes te rday ,  
Meteorologis ts  f rom 27 na t ions  a t tended  t h e  workshop sponsored 
by NASA and t h e  United S t a t e s  Weather Bureau. 

The Ti ros  program i s  under t h e  o v e r a l l  d i r e c t i o n  of t h e  
NASA Headquarters Office of Meteorological Systems, D r .  Mor r i s  
Tepper, Director .  The Aeronomy and Meteorological Divis ion of 
t h e  Goddard Space F l igh t -  Center is  respons ib le  f o r  t h e  execution 
of t h e  program. 

The Ti ros  s a t e l l i t e s  a r e  designed and b u i l t  under NASA 
con t rac t  by the  Astro-Electronics  Divis ion of t h e  Radio Corpora- 
t i o n  of America, The radiometers  f o r  t h e  i n f r a r e d  experiments 
i n  T i ros  I1 and I11 were b u i l t  by t h e  Barnes Engineering Company, 
under NASA con t rac t .  

-End- 
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Immediate 

RELEASE NO. 61-259 

NASA RECRUITING TEAMS TO VISIT NINE CITIES 

Nine major U. S. cities will be visited in November and 
December by National Aeronautics and Space Administration 
recruiting teams looking for 2,000 scientists and engineers. 

The recruiting drive was opened on November 3 by NASA 
Administrator James E. Webb (NASA Release No. 61-244). All 
NASA Centers are participating in the drive to fulfill their 
own specific professional personnel requirements. 

Two drives -- one on the West Coast and the other in the 
East -- will be held simultaneously. NASA recruiting teams 
will be in each city about three days. 

The West Coast drive opens November 27 in Los Angeles. 
Other dates are San Diego, December 1; San Francisco, Dec- 
ember 5; and Seattle, December 9. 

Dates for the eastern tour are Cincinnati, November 27; 
Pittsburgh, December 1, Philadelphia, December 7; Washington, 
D. C . 9  December 12, and Baltimore, December 15. 

Additional dates for drives in the northeastern, south- 
eastern, and midwestern parts of the country are expected to 
be announced in January. 

NASA recruiting teams already have visited three cities -- 
Chicago, Denver, and Phoenix. Some 175 interviews were con- 
ducted in Chicago; about 450 in Denver; and some 50 have been 
held so far in Phoenix where interviewing has just begun. 

NASA Personnel Director Robert J. Lacklen said he was 
extremely pleased with the response to the recruiting tour so 
far. 

“It is too early to state just how many of the very capable 
scientists and engineers we have interviewed will join the 
NASA team,” Lacklen said. “But we are gratified with the in- 
terest shovm by those who have contacted our recruiting teams. I f  

-0- 
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REL;EASE NO, 61-260 

Meteorological Satellites 

Luncheon Address Delivered by 
D r .  Morris Tepper, NASA 

to the 
NATIOKAL ROCKET CLUB 
Washington, 33, C. 

MY, Chairman, honored guests at; the head table, ladies and 
gentlemen: 

When a friend of mine heard that I had been invited to address 
this group, he remarked9 "Good, 1911 be sure to come9 and at last 
1'11 find out a91 there is to know-about meteorological satellites, 

Well, "Meteorological Satellites" is an extensive subject, 
and althcugh the Meteorological Satellite Program has been pro- 
gressing exceptionally well, one cannot cla3.m to have mastered 
all of the problems involved in this vast subject. 

11 

Ufidoubtedly, those of you -- that have come here with my 
f r i endb  8 expectations -- will- leave- with many of your questions 
unresolved. 

It may be somewhat like the story of the lady who sat  be- 
hind the playwrite at the performance of his play, 
play was over, she tapped him on the shoulder and explained, 
Sir, when your play began, I cut a lock of hair from the back 
of yam? head for safekeeping, But now that it is over, I would 
Pike t o  return it to you." 

To those of you, who will wish to return a lock sf my hair 
to me, after the conclusion of my address -- to you I say -- 
"Please do -- I certainly can use it!" 

After the 
91 



S c i e n t i s t s ,  r e sea rche r s  and innovators  throughout the ages 
have been confronted by t h e i r  m o m  p r a c t i c a l  neighbors wi th  a 
query somewhat as follows, "Look here, what you are doing is 
a11 very i n t e r e s t i n g  -- bu t  of what, use is  it?f1 

When t h e  i n v e s t i g a t i o n s  r e f e r r e d  t o  involve t h e  expendi- 
t u r e  of considerable  sums of money, and p a r t i c u l a r l y  when t h e s e  
are pub l i c  funds, t h e  ques t ion  i s  usua l ly  asked more f r equen t ly  
and with greater emphasis. Moreover,7 un le s s  the answer i s  c l e a r  
and acceptable  there i s  considerable  r e luc t ance  t o  provide these 
funds. A r ecen t  newspaper car toon depic ted  t h i s  s i%ua t ion ,  1% 
showed Columbus i n  the court  of King John I1 of Portugal  asking 
f o r  f i n a n c i a l  support  fop  h i s  westward voyage t o  t h e  Indies .  
The monarch i s  shown exclaiming, t1$26 QQO! Why, f o r  such a sum 
a man can go a l l  the way t o  the mcon!" 

Well the development o f  meteorological  s a t e l l i t e s  and t h e i r  
launch i n t o  o r b i t  is an expensive p ropos i t i on  -- and the  funds 
involved a r e  indeed pub l i c  funds. Frankly, they are much more 
than  $26,000 -- but  i n s u f f i c i e n t ,  I ' m  afraid, t o  take a man t o  
the  moon. 

Consequently, it would be appropr ia te  t o  address ourselves  
first t o  the b a s i c  quest ion,  "Of what use are meteorological  
sat e lli t e s 'I 

I n  order  t o  answer t h i s  ques%ion, it is necessary t o  con- 
s ider  b r i e f l y  the  na tu re  of the  atmssphere, i t s  r e l a t i o n  t o  t h e  
understanding of weather processes  and f i n a l l y  how both of" t hese  
are v i t a l  t o  the p r e d i c t i o n  of weather i n  any l o c a l t % y ,  

The atmosphere has been descr ibed as an ocean of a i r  surround- 
ing the e n t i r e  earth -- and man l i v e s  a% t h e  bottom sf" thLs ocean 
of air. The atmosphere -- J u s t  l i k e  the oceans of water -- i s  
i n  constant  motion, moving i n  response t c  many i n t e p n a l  and ex- 
t e r n a l  forces .  It crosses  over, 6 s ~  circumvents mountain bar- 
riers. I n  i t s  t r a v e l  i t  may absorb motsture from water sur faces  
o r  heat from underlying areas having h igher  temperatures.  The 
atmosphere may condense it;% moisture  i n  t h e  form of fog, r a i n  
o r  snow when it is cooled e i the r  by r a d i a t i o n  to space o r  when 
it is forced upward t o  h igher  e l eva t ions  as i n  its t r a n s i t  O V ~ T  
mountains. Of%times, a i r  masses of t r o p i c a l  oaaigin meet with 
p o l a r  a i r  masses, Thei r  boundary -- the  frontal zone -- I s  f re -  
quent ly  a reg ion  of stormy weathep. 

A meteorologis t ,  concerned w i t h  f o r c a s t i n g  for a p a r t i c u l a r  
c i t y  -- say Washington -- t r i e s  to understand the na tu re  of t h e  
meteorological  events  that w i l l  t r a n s p i r e  i n  h i s  PocaErb$y during 
the f o r e c a s t  per iod.  
a i r  mass w i l l  be t r o p i c a l  o r  a r c t i c ,  He must be able t o  t h e  
accura t e ly  the a r r i v a l  of the f r o n t  -- the boundary between two 
a i r  masses 
He  must know whether the a i r  mass has had a long Journey over 

He must determine whether t h e  prfmary 

-- i n  o rde r  t o  a l e r t  the pub l i e  t o  poss ib l e  storminess.  
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water, and s o  w i l l  conta in  much moisture,  o r  whether it has come 
over a drier land area. H e  m u s t  know whether the a i r  m a s s  w i l l  
be moderately o r  except iona l ly  warm -- o r  cold,  

he must know much, much more about t h e  atmosphere, 

a l l  of t h e s e  th ings  i n  areas fa r  removed f r o n  h i s  s p e c i f i c  
l o c a l i t y .  

He r e a l i z e s  t h a t  he must observe, descr ibe  and understand 
the behavior of the  atmosphere over a large p o r t i o n  of t h e  globe, 
if he is  t o  expla in  and p r e d i c t ,  with any s a t i s f a c t o r y  degree of 
confidence, the weather events  i n  h i s  p a r t i c u l a r  l o c a l i t y .  

Since they  share b h i s  i d e n t i c a l  problem,meteorologists from 
many coun t r i e s  have organized themselves, through the  instrument 
of their  n a t i o n a l  weather s e rv i ces ,  i n t o  the  World Meteorological 
Organization by means of which the r ap id  exchange of cur ren t  
weather information i s  brought about. T h i s  weather information 
c rosses  n a t i o n a l  borders ,  man made walls and c u r t a i n s  d a i l y  -- 
and i n  v a s t  numbers. 

These are but  a few of t he  th ings  he must know. I n  f ac t  

O f  p a r t i c u l a r  s ign i f i cance  i s  t h e  f a c t  that  he must know 

Despite t h i s  w i l l i n g  p a r t i c i p a t i o n  of men i n  many coun t r i e s  
i n  observing the atmosphere and i n  shar ing  these observat ions 
f o r  i nd iv idua l  and mutual b e n e f i t ,  it i s  unfortunate ,  bu t  un- 
avoidable that  t h e  observat ions are r e s t r i c t e d  p r imar i ly  t o  those 
regions r e g u l a r l y  f requented by humans. Events i n  dese r t ,  p o l a r  
and oceanic areas -- f o r  the most p a r t  -- remain undetected,  and 
consequently the information concerning t h e i r  con t r ibu t ion  t o  t h e  
o v e r a l l  atmospheric motion p a t t e r n  and t o  the  a s soc ia t ed  weather 
cannot be made-avai lable  t o  t h e  meteorologis t  on a r egu la r  b a s i s ,  
It i s  only when t h e s e  events  move out i n t o  inhabited areas t h a t  
t h e i r  presence becomes known. By t h i s  time, it may be t o o  la te  
t o  i s s u e  the  necessary kinds of warnings f o r  the p r o t e c t i o n  of 
l i f e  and proper ty ,  

For example, some of the most d e s t r u c t i v e  storms t h a t  
f requent  our southeas te rn  s t a t e s  -- the  hur r icanes  -- are of 
t r o p i c a l  o r ig in .  They form near  the  equator  i n  those  oceanic 
reg ions  t h a t  are p r a c t i c a l l y  devoid of weather observat ions.  
Q u i t e  f requent ly ,  the  f irst  knowledge of the ex i s t ence  of such 
a storm comes about when it s t r ikes  an i s l a n d ,  sh ip  o r  cont i -  
n e n t a l  shore l ine .  

events  anywhere on earth, t h a t  meteorological  sa te l l i tes  have 
t h e i r  g r e a t e s t  value.  S a t e l l i t e s  can scan data sparse ocean 
regions and provide e a r l y  d e t e c t i o n  and accu ra t e  t r ack ing  of 
storm systems. A s  you know, TIROS I11 i l l u s t r a t e d  t h i s  po in t  
very dramatical ly .  It observed the e a r l y  formation of a storm 
ve r t ex  i n  t h e  t r o p i c a l  A t l an t i c .  
naissance v e r i f i e d  t h i s  and t h e  storm was o f f i c i a l l y  named Hur- 
r i c a n e  Esther, 

It i s  p r imar i ly  i n  t h i s  regard,  i n  being a b l e  t o  view weather 

Two days l a te r  a i r c r a f t  recon- 
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Even over land areas, where we have a g r e a t e r  density of 
observing s t a t i o n s ,  sa te l l i tes  are able t o  observe, i n  d e t a i l ,  
the development of l o c a l  s t o m s  of t h e  kind that ofttimes a r e  
too  small and t o o  t r a n s i e n t  t o  be i d e n t i f i e d  and t racked  by means 
of the r e g u l a r  observa t iona l  network, 

Moreover, i n  the  las t  ana lys i s ,  the  energy f o r  atmospheric 
motions comes from the sun, With s a t e l l i t e s ,  s i t u a t e d  above 
the atmosphere, we may measure the n e t  balance between the solar 
energy input  and the  outgoing earth r e f l e c t e d  and r a d i a t e d  energy 
and thus  have a measure of the remaining energy, the energy 
a v a i l a b l e  f a r  d r iv ing  the atmosphere, 

A l l  of t h i s  m e a n s  that  by means of meteorological  sa te l l i t es  
we shal l  be  able t o  view weather events  g loba l ly  and thus  ob ta in  
a b e t t e r  understanding of what i s  happening within &he atmosphere 
over the e n t i r e  earth. Out of t h i s  understanding w i l l  f l o w  an 
improvement i n  weather cha r t ing  and fo recas t ing ,  In addi t ion ,  
t h i s  understanding w i l l  form a more s c i e n t i f i c  foundation on 
which it w i l l  be poss ib l e  t o  b u i l d  and develop methods of weather 
modi f ica t ion  o r  con t ro l ,  Estimates of t he  b e n e f i t s  t o  be der ived 
from such advances have run i n t o  the hundreds of m i l l i o n s  of 
d o l l a r s ,  considerable  savings of human l i v e s  and a-pprecfable 
con t r ibu t ions  t o  human comfort. 

I shall  leave  i t  as an exe rc i se  f o r  the s t a t i s t i c i a n s  and 
economists t o  a s s i g n  more s p e c i f i c  numbers t o  t h i s  l i s t  of 
b e n e f i t s  

These are the th ings  t h a t  we f e e l  we shall  be able t o  ac-  
complish w i t h  meteorological  s a t e l l i t e s  , We are c:Or~CIdcl~i<: 
moreover, t h a t  there shal l  be o the r  b e n e f i t s ,  b e n d i t 3  which we 
cannot foresee  at, presen t ,  

Should t h e r e  s t i l l  remain. a f e w  s k e p t i c s  i n  t h e  audience 
who wonder about t h e  b e n e f i t s  f r ~ m  meteorologdcal s a t e l l i t e s ,  
f o r  these s k e p t i c s  I: would like t o  r e l a t e  a s t o r y  which my 
good f r i e n d ,  Dro Schubnan, tell.; about t h e  fgmous electrochemist ,  
Michael Faraday, who l i v e d  mom than  LOO yea r s  ago. 

Faraday had received a grant  of 5OSO per year  from Par -  
l iament t o  conduct h i s  research  i n  electromagnetism, After 
s e v e r a l  years ,  an a l e r t  member of t he  House of Lords disc~vered 
t h a t  t h i s  s t i pend  had been p a i d  out; f o r  q u i t e  a while, and he 
r a i s e d  the queskiion in. Parliament as t o  what b e n e f i t s  were being 
der ived from a11 t h i s  money, A committee was appointed to %oak 
i n t o  the mattela. T h i s  may be t h e  first Congressional Investiga- 
t i o n s  Committee on record.  Well, the  committee v i s i t e d  Faradayos 
l abora to ry  and was shown t h e  busy a c t i v i t y  t h e r e ,  F ina l ly ,  w i t h  
g r e a t  p r i d e  Faraday showed the committee how, by moving a magnet 
through a coil. of copper wire, he caused an e l e c t r i c  cur ren t  ts 
f low i n  the w i r e .  He then  awaited t h e  committee's r e a c t i o n  
w i t h  g r e a t  a n t i c i p a t i o n ,  The nembers of the committee huddled 
toge the r  i n  conference f o r  a few moments and f i n a l l y  the cha i r -  
man remarked, "Mr, Faraday, the c o m i - t t e e  f i n d s  t h i s  all veyy 
i n t e r e s t i n g ,  But of what; use i s  it?" 
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Faraday w a s  speechless f o r  a m o m e n t  and grea t ly  chagrined. 
He f i n a l l y  answered, "My LordsS I don% h o w  of what use a l l  
t h i s  i s ,  But  of t h i s  I am cer ta in  -- some day y o u ' l l  t a x  it!" 

I cannot speak w i t h  the  same prophet ic  i n s i g h t  about 
meteorological  sa te l l i tes ,  that  sane day they w i l l  be taxable. 
But as I have a l r eady  stated, what we have learned  from t h e s e  
sa te l l i t es ,  the benef i t s  which w e  have der ived from t h e m  t o  
date, and those we expect i n  t h e  f u t u r e  are only the beginning, 
Without doubt, add i t iona l ,  cu r ren t ly  unimagined r e t u r n s  w i l l  
de r ive  i n  the yea r s  t o  come. 

What, then, a r e  the  r e s u l t s  of the meteorological  satel-  

We po in t  wi th  p r i d e  t o  the successfu l  launch and opera t ion  

l i t e  program t o  da t e?  

i n  o r b i t  of TIROS I, TIROS I1 &qd TIROS 111, With the except ion 
of a few months l as t  fa l l ,  these sa t e l l i t e s  have given u s  almost 
continuous s a t e l l i t e  observat ions s i n c e  the  launch of TIROS I 
on Apr i l  1, 1960, 

More s p e c i f i c a l l y ,  t hese  TIROS s a t e l l i t e s  have demonstrated 
the fol lowing three important facts:: 

F i r s t ,  t h e i r  success fu l  launch and opera t ion  i n  o r b i t  have 
demonstrated that  a spacecraft and support ing ground systems can 
be developed around s p e c i a l  sensors ,  i . e , ,  vidicon cameras and 
r a d i a t i o n  de tec to r s ,  and could transmit the  measurements of 
these sensors  t o  earth w i t h  s a t i s f a c t o r y  f i d e l i t y ,  T h i s  remark- 
a b l e  performance r equ i r ed  the success fu l  opera t ion  of many i n t e r -  
dependent and d e l i c a t e  subsystems, components and e l e c t r o n i c s .  
I n  a f e w  ins tances ,  new and previous ly  u n t r i e d  technologica l  
advances were made. 

Second, it was found t h a t  the s a t e l l i t e  measurements con- 
t a i n e d  much u s e f u l  meteorological  information. The research  
with the data has ind ica t ed  t h a t  e x c e l l e n t  correspondence e x i s t s  
between the s a t e l l i t e  data and meteorological  p a t t e r n s ,  Some 
of these r e l a t i o n s h i p s  included:  

Sp i r a l  cloud formations associated w i t h  low 
pressure  storm centers ,  cold f r o n t s ,  large areas of 
s t r a t u s  and fog, convective areas having c e l l u l a r  
shaped clouds, b r igh t  i s o l a t e d  cloud masses char- 
a c t e r i s t i c  of severe l o c a l  storms, j e t  stream clouds, 
d i s t i n c t i v e  mountain clouds, The condi t ion  of sea 
i c e  was observed and the way it breaks up, Differences 
i n  s o l a r  r e f l e c t i o n s  from water su r faces  have y ie lded  
inferences  on the na tu re  of sea a c t i v i t y ,  

Third, it was demonstrated that t h i s  u s e f u l  meteorological  
information could be ex t r ac t ed  from the  s a t e l l i t e  data and 
t r ansmi t t ed  t o  the  weather se rv ices ,  i n  time t o  be of a s s i s t a n c e  
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i n  d a i l y  weather a n a l y s i s  and f o r e c a s t i n g  operat ions.  
teams s t a t i o n e d  a t  t h e  TIROS read-out s t a t i o n s  analyze t h e  data, 
as they  are received from t h e  s a t e l l i t e ,  and send these  analyses  
t o  the National Meteorological Center of t h e  Weather Bureau i n  
Sui t land ,  Maryland. This  information i s  incorporated i n t o  t h e  
r e g u l a r  a n a l y s i s  and f o r e c a s t s  of t h e  Weather Bureau, and copies 
are re layed  t o  our  m i l i t a r y  weather s e r v i c e s  both i n  t h i s  countrv 
and overseas,  It is  a l s o  made a v a i l a b l e  t o  fo re ign  weather ser- 
v i c e s  When an  event of s p e c i a l  i n t e r e s t  t o  a p a r t i c u l a r  country 
i s  observed, the Weather Bureau sends a s p e c i a l  message t o  that 
fo re ign  weather s e r v i c e  t o  a l e r t  it t o  the p o t e n t i a l  danger, 
For example, i n  connection w i t h  the typhoons and o t h e r  weather 
developments observed by TIROS 111, the Weather Bureau s e n t  some 
50 s p e c i a l  adv i so r i e s  by telephone, t e l eg raph  and r a d i o  t o  t h e  
coun t r i e s  l i k e l y  t o  be e f fec ted .  The U. S o  Weather s e r v i c e s  
have r epor t ed  t h a t  t h i s  information from t h e  TIRQS s a t e l l i t e s  
"establ ished,  confirmed o r  modified su r face  f r o n t a l  p o s i t i o n s ;  
assisted i n  the b r i e f i n g  of p i l o t s  on accu ra t e  weather condi t ions;  
were used i n  d i r e c t  support  of overwater deployment and s e r i a l  
r e f u e l i n g  of a i r c r a f t ;  gave d i r e c t  support  t o  an Antarct-bc resupply 
mission; confirmed the  p o s i t i o n  of a P a c i f i c  typhoon; discovered 
Hurricane Esther i n  i t s  formative stages; t racked  f i v e  hur r icanes  
and one t r o p i c a l  storm i n  the  At l an t i c ,  two hurr icanes  and one 
t r o p i c a l  storm i n  t h e  e a s t e r n  P a c i f i c  and n ine  typhoons i n  t he  
c e n t r a l  and western Pac i f i c ,  v e r i f i e d  and amplif ied l o c a l  analyses ,  
p a r t i c u l a r l y  over areas w i t h  few r e p o r t s , . , "  The list goes on 
and on, 

The weather 

These accomplishments are impressive indeed -- d e s p i t e  t h e  
f a c t  tha% the TIROS s a t e l l i t e s  cannot provide full g loba l  
coverage of weather events.  A s  you know, TIROS i s  s p i n  s tabi l -  
i z e d  i n  i n e r t i a l  space and i t s  launch p l aces  it i n  an inc l ined  
o r b i t  around the earth. 
TIROS cameras scan only about 25-40% of t he  earth under each of 
the o r b i t s , - a n d  t h e r e  i s  no data coverage of the  p o l a r  regions.  
The Nimbus family of sa te l l ikes  is  being developed t o  c o r r e c t  
both of t hese  d e f i c i e n c i e s ,  Nimbus w i l l  be ear th-or ien ted  a t  
a11 times and i t s  sensors  w i l l .  always f a c e  the  earth, I n  addi- 
t i o n ,  Nimbus w i l l  be launched i n  a quasi-polar  o r b i t  (800 r e t r o -  
grade) and w i l l  view each a r e a  of the earth twice a day a% about 
12  hr .  i n t e r v a l s ,  

A s  a r e s u l t  of t hese  two facts,  the 

The first sa t e l l i t e  i n  the Nimbus series i s  scheduled t o  
be launched la te  i n  ~ 9 6 2  w i t h  subsequent launches a t  about sfx- 
month i n t e r v a l s .  

I n  the rnoantirncj however, i n  order  t o  provide f o r  the con- 
tinuous operat ioniof '  a meteorological  $atx&kLte i n  o r b i t  throug'r, 
t h e  f irst  success fu l  Nimbus launch, we have scheduled Pour 
a d d i t i o n a l  TIROS launches beyond TIROS 111, 
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The f i rs t  Nimbus w i l l  be primarily a research and development 
spacec ra f t .  Nevertheless, as with the TIROS sa te l l i t es ,  it w i l l .  
be used t o  provide data f o r  ope ra t iona l  purposes, Plans e x i s t  
f o r  sending the  d a t a  from Nimbus, i n  real  time, from the Command 
and Data Acquis i t ion  S t a t i o n  a t  Fairbanks, Alaska, t o  the 
National Meteorological Center i n  Suitland; t h e r e  they  w i l l  be 
analyzed and t h e  r e s u l t i n g  weather informaticn d i s t r i b u t e d  t o  
t h e  f i e l d  weather se rv ices .  

The e f f ec t iveness  of the ope ra t iona l  u t i l i z a t i o n  of the 
TIROS data ,  and t h e  p o t e n t i a l  contained i n  t h e  p l ans  f o r  the 
Nimbus series, have f i r e d  t h e  imagination o f  t h e  weather s e r v i c e s  
with regard  t o  t h e  e a r l y  implementation of" an opera t iona l  system. 
Earl ier  t h i s  year ,  an interagency panel  of" exper t s  -- the Panel. 
on Operat ional  Meteorological S a t e l l i t e s  -- drew up a p l an  for 
such a system and for i t s  evolu'cion, The p l a n  considers  an 
u l t i m a t e  system having s e v e r a l  sa te l l i t es  i n  d i f f e r e n t  o r b i t s  
a t  one time and read-out s t a t i o n s  both Ln $he United States and 
abroad. Communications r a d i o  links connect the sa te l l i t es  wi th  
the read-out s t a t i o n s  and su r face  data links connect t he  read- 
out s t a t i o n s  with the n a t i o n a l  weather c e n t r a l  a t  Su i t l and ,  

This  p l an  has received wide agency support;, and i n  t h e s p r i n g  
President  Kennedy requested funds from Congress for the  

Weatner I3ui.eau t o  begin implementing the recommendations s f  
the proposed p lan .  
t o  t h e  Weather Bureau f o r  t h i s  purpose. 

Congress, t h i s  summer, appropr ia ted  $48 m i l l i o n  

From its e a r l i e s t  incept ion,  Nimbus has been planned t o  
serve  as t h e  basis o f  the spacec ra f t  f o r  the i n i t i a l  ope ra t iona l  
meteorological  s a t e l l i t e  system. 
appropr ia ted  w i l l  permit the augmentation of the Nimbus R&D 
program w i t h  a d d i t i o n a l  spacec ra f t ,  the  purchase of s u i t a b l e  
launch vehic les ,  and the cons t ruc t ion  of s p e c i a l  read-out s6a t ions  
s p e c i f i c a l l y  f o r  ope ra t iona l  use.  
funds t o  the NASA t o  accomplish these  things, 

The funds that  have been 

The Weather Bureau w i l l  "sansfer 

Now, what l i e s  on t h e  horizon beyond Nimbus? 

We have i n  mind another  family of sa te l l i t es  -- Aeros, The 
Aeros s a t e l l i t e s  a r e  planned f o r  launch i n t o  a s t a t i o n a r y  o r b i t  
of 22,300 miles  and thus  w i l l  appear not  t o  move r e l a t i v e  t o  t h e  
earth. They w i l l  have on board cameras wfth d i f f e r i n g  f o c a l  l e n s  
and w i l l  be a b l e  t o  view t h e  evolu t ion  of a weather system i n  vary- 
i n g  de ta i l .  
c a t i o n  and t r ack ing  of sho r t - l i ved  s b r m s  where t h e  e n t i r e  l i f e  
h i s t o r y  may only be a matter of a few hours,  
inva luable  f o r  monitoring those  oceanic areas which are hur r icane  
breeding grounds. 

T h i s  w i l l  be p a r t i c u l a r l y  important f o r  the i d e n t i f i -  

It w i l l  a l s o  be 

Under present  p lans ,  t h e  f irst  Aeros s a t e l l i t e s  w i l l  be 
launched during the m i d  Ig60ts. 
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From a longer range point of view, and following the ter- 
mination of the currently scheduled Nimbus series, we expect to 
launch about one R&D meteorological satellite a year (in addi- 
tion to those in the Aeros series). In this advanced research 
and development program, we shall endeavor to develop and test 
improved or new systems, to be incorporated, as they become 
proved out, into the operational system. Furthermore, these 
flights will be used to obtain additional data found necessary 
to further improve our understanding of the atmosphere and to 
develop better ways to analyze and forecast the weather. 

In my opening remarks, I referred to t he  atmosphere as a 
global phenomenon and meteorology as an international science. 
We well recognize this in the meteorological satellbite progrm, 
and we realize that maximum benefits will be derived only through 
international cooperation and participation, 
the Weather Efureau we have developed or are planning for the 
following international activities: 

Thus together with  

1. We transmit satellite meteorological analyses to forelgn 
countries. 

2. We have made available %o all, copies of the TIROS data, 
These may be acquired from the National Weather Records 
Center at Ashville, North Carolina. 

3. We have instituted programs of supporting meteorological 
observations on the part of foreign weathes services. It 
is well recognized that satellite infomation 1s more 
useful when combined xith other meteorological observations, 
In connection with the TEROS efforts -- and we shall continue 
this in future programs -- we provide necessary satellite 
orbital information t o  foreign national weatherservi6es in 
the event they wish t o  make special observations in their 
own country which could be correlated with satellite 
observations there. 

4, We have just concluded the firs% International Meteorological 
Satellite Workshop in Washington. Thirty-seven meteorolo- 
gists from 27 countries plus representatives from international 
scientific organizations -- WO, IUGG and ICAO,  as well as 
representatives from other interested groups in this country 
have met f o r  a ten day workshop. Scientists from %he NASA 
and Weather Bureau spoke t o  the participants on the results 
from the current TIROS serLes and on the plans for future 
programs, There were field trips to Goddard Space Flight 
Center, t o  Wallops Island and to the laboratories of the 
Weather Bureau, There were three days of intensive laboratory 
work, to give the participants practice in using actual. sa te l -  
Site photographs and radiation data for preparing weather 
analyses. 
participants were great ly  Lmpressed and inspired. 
interest was shown by the representatives 0% %hose countries 

It is no exaggeration to report that; the foreign 
Particular 
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having limited weather observing and forecasting facilities, 
We hope that such workshops will become regular international 
events where meteorologists from all over the world will 
meet and exchange information on the processing of meteorolo- 
gical satellite data and their use f o r  forecasting and 
research. 

We are formulating plans f o r  including at least one non-U,S. 
command and data acquisition station for use in the fully 
operational system. Such a station is required if we are 
to acquire data from all the Nimbus orbits, 

We are considering the problems involved in the development 
of non-dhstruct read out, as an initial step toward pro- 
viding any country with the opportunity to read out satel- 
lite data directly. We are a l s o  looking into other possi- 
bilities. 

Finally, we are looking to the time when we might have 
international participation in a Unified Global Operational 
MeteoroLogical Satellite System,, One can foresee a future 
truly international operational system resulting from the 
coordinated efforts of many countries, in which there will 
be many satellites in different orbits transmitting global 
observations to a world meteorological center and more 
limited data directly to regional, national and local weather 
centers and stations. The world center would concern dt- 
self with global analyses and longer period forecasts 
while the other centers will concentrate on the meteorology 
of a more local nature. 

All of this may sound like so much day-dreaming - but after 
a l l ,  it is from such dreams of today that the reality of tomorrow 
springs . 

Mr. Chairman, you have done me the honor of identifying me 
with this important program. Now, with your permission and that 
of the audience, I would like to conclude by acknowledging the 
contributions of others. I am particularly gratified that 
several of these individuals are sharing the head table with me, 

Mr. Stoller, my boss,  is in a sense representing all of 
NASA top management which has given us the encouragement, support 
and resources required for the program. 

Dr. Goett is the Director of Goddard Space Flight Center, 
the laboratory which has been given the responsibility of 
executing the various pro-jects in the program. 

Mr. Stroud, the Chief of the Aeronomy and Meteorology 
Division, GSFC, has, more than any other single individual, made 
possible the engineering marvels which we have been discussing 
today . 
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Mr, Kreutzer of RCA and Mr. Paige of General Electric 
represents the two corporations having primary industrial res- 
ponsibility for the development of TIROS and Nimbus, respectively, 

The Weather Bureau has provided the necessary meteorological 
guidance in the over-a11 program and the leadership f o r  the 
utilization of the data, both for research and timely operations. 

The departments of the DOD and FAA have assisted us in t h e  
planning and data problems. 

Several university groups are participating in the data 
analysis and many many industrial concerns contribute in one way 
or another in the manufacture of the satellites, launch vehicles 
and ground support systems, 

So you see, all in all, this program is the joint effort 
of many individuals, many agencies, universities and companies, 
As for myself, I have found it an exciting, stimulating, 
educational and rewarding experience to be-  associated with this 
program, Thank you, 

-END- 
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and L t .  Col. Edwin F. Pezda, X-15 Pro jec t  Office, Wright-Pat- 
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This  t h i r d  X-15 conference has given us  an opportuni ty  t o  
review and evaluate ,  i i z  considerable d e t a i l ,  t h e  progress  that 
has been achieved i n  t h e  f l i g h t  research  program t o  da t e ,  
appears t ha t  w e  are wel l  down t h e  read on the work t h a t  we s e t  
out t o  accomplish with perhaps 50 p e r  cent  of  t h e  aerodynamics, 
s t r u c t u r e s ,  heat ing,  and b i a a s t r c n a u t i c s  information already 
obtained, 

It 

The X-15 program f o r  t he  i m e d i a t e  f u t u r e  w i l l  be o r i en ted  
toward continuing the research  i n v e s t i g a t i o n s  i n  f l i g h t  charac te r -  
i s t i c s  a t  high angles  of a t t a c k ,  aerodyp..mic heat ing,  r e a c t i o n  
con t ro l s ,  adapt ive c o n t r c l  system performance and d i sp lay  and 
energy management, Betermimtion of the f l i g h t  c h a r a c t e r i s t i c s  
a t  high angles 0 - f a t t a c k ,  i n  t h e  range from 15 degrees t o  25 
degrees, a r e  requi red  before  a t tempting f l i g h t s  above t h e  25O,OOO 
f o o t  design a l t i t u d e ,  Aerodynamic hea t ing  i n f o m a t i o n  .has been 
of g r e a t  i n t e r e s t  i;hus far En the program; a number of f u t u r e  
f l i g h t s  w i I l  be pa in ted  ir, t h i s  d i r e c t i o n .  Reaction con t ro l  
research  data are just now becoming a v a i l a b l e  from the f l i g h t  
prosram; f u t u r e  f l i g h t s  a t  high a l t i t u d e  and low-dynamic pressure  
should be of g r e a t  i n t e r e s t  i l z  t h i s  area,, 

An important f e a t u r e  of f l i g h t s  to come w i l l  be t h e  i n -  
corporat ion of r a t e  damping i n  t h e  r e a c t i o n  controk system. 
The f l i g h t  behavior w i t h  both the  s t a b i l i t y  augmentation system 
and the  r e a c t i o n  r a t e  augmentation system w i l l  be compared t o  t h e  
f l i g h t  behavior w i t h  t he  adapt ive con t ro l  system descr ibed e a r l i e r  

(Over) 



i n  t h e  conference. During these  f l i g h t s ,  data w i l l  a l s o  be ob- 
t a i n e d  t o  more completely def ine  t h e  l i f t  and drag c h a r a c t e r i E t i c s  
of t h e  X-15 configurat ion.  Work on d isp lays  and energy management 
w i l l  be continued. I n  t h i s  p a r t i c u l a r  case, t h e  goa l  i s  t G  pro- 
vide a working on-board d isp lay  f o r  t h e  use of t h e  p i i o t  i n  
s e l e c t i n g  h i s  landing s i t e .  

A f l i g h t  to t h e  250,OOO foo t  design a l t i t u d e  w i l l  be a t -  
tempted as soon as a s a t i s f a c t o r y  modif icat ion t o  t h e  windshield 
has been designed. 
f e e t  w i l l  be i n i t i a t e d  a f te r  t h e  i n s t a l l a t i o n  of a back up 
s t a b i l i t y  augmentation syskem, somekime a f t e r  March of 1962. 
Future a l t i t u d e  explora t ion  f l i g h t s  a r e  planned to acqui re  i n f s r -  
mation between 200,000 and poss ib ly  400,000 f e e t  a t  speeds from 
2,000 t o  5,5CO f e e t  per  second, 
of t h e  program w i l l  be s ~ c h  p i lo t i r i g  a spec t s  as display,  gs id-  
ance, p r e c i s i o n  of cont ro l ,  and b ioas t ronau t i c s .  

A l t i t ude  explora t ion  f l i g h t s  above 25C,OGO 

Of major i n t e r e s t  i n  t h i s  ;?base 

A s  t hese  programs a r e  completed, follow-on programs w i l l  
explore,  w i t h  new instrumentat ion,  a r e a s  a l ready  p a r t i a l l y  i n -  
ves t iga ted ,  such as display,  boundary-layer noise ,  s k i n  f r i c t i o r ,  
a t  high Reynolds numbers, and s t r u c t u r a l  panel  t e s t s .  A l a r g e  
number of  space experiments have been propcsed v r i ~ 3 - C ~ ~  !nrr’ce use of 
t h e  X-15 as a tes t  bed t o  ob ta in  information ab 8l’;itizders from 
l50,OOO f e e t  t o  poss ib ly  35O,OOO l e e t ;  he igh t s  gt’caL~7:t~ 1;imr: t ~ i c s e  
obtained by bal loons bu t  iower than  s a t e l l i t e  a l t i t u d e s .  These 
experiments c a p i t a l i z e  on the  a b i l i t y  of t h e  X-15 t o  prav iae  
on-the-spot p i l o t  input  i n  the  conduct of the experiment and t h e  
r e t u r n  of t h e  experiment t o  the grour,d for d e t a i l e d  eva lua t ion  
and adjustment o r  co r rec t ion  of d e f i c i e n c i e s  i.f requi red .  

We are now ir, t h e  process  of“ eva lua t ing  t h e  many proposals  
Some of 5he experiments w i l l  r i de  f r e e  i n  t ha t  have been made. 

piggy back fashion.  Others may be grouped toge the r  t o  share  $he 
cos t  of opera t ion ,  Some requ i r e  ex tens ive  modif icat ions and are 
expensive i n  both time and money. For example, a s te l la r  photo- 
graphic  experiment which would involve a s t a b i l i z e d  platform ex- 
tended through clam s h e l l  doors from a modi f i ed  instrument bay. 

It appears t ha t  t h e  completion of th.e p re sen t  r e sea rch  pro- 
gram w i l l  r equ i r e  about 30 f l i g h t s  i n  the next 18 t o  24 months. 
The ex ten t  to which the addi t ion .  of worthwhile follow-on experi-  
ments w i l l  extend the program i s  t o  be decided by the Research 
Airplane Committee, A d m i r a l  Hayward, Major General DemPer, and 
D r ,  Dryden. A recommencled follow-on prograrz i s  now being pre-  
pared for cons idera t ion  3.f t h i s  Committee. 

Here, I t h i n k  that  t h e r e  i s  a po in t  t ha t  needs to be made 
about the degree of r e l i a n c e ,  o r  degree of c e r t a i n t y ,  i n  any f u t u r e  
p lans  involved w i t h  a r e sea rch  program. 
as good as one can estimate what t h e  prcblem areas are going t o  
be--both  problem iireas i n  the X-15 and problem areas i n  o the r  

A f u t u r e  p l an  can only be 
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programs which may r equ i r e  information from the X-15. For 
example, when the X-15 was first  approved, t h e  ob jec t ives  were 
c l e a r l y  stated i n  terms of aerodynamic heat ing,  speed, a l t i t u d e ,  
r e a c t i o n  con t ro l  research,  and b ioas t ronau t i c s .  

A s  t h e  program has progressed, I have come t o  t h e  conclusion 
t h a t ,  while these  worthwhile ob jec t ives  have been o r  w i l l  s h o r t l y  
be achieved, many important b e n e f i t s  have been of a d i f f e r e n t  s o r t .  
The X-15 program has kept i n  proper  perspec t ive  the r o l e  of the 
p i l o t  i n  f u t u r e  programs of t h i s  na tu re ,  It has poin ted  the way 
t o  s impl i f i ed  ope ra t iona l  concepts which should provide a high 
degree of redundancy and increased  chance of success  i n  f u t u r e  
space missions.  

And, perhaps most important,  i s  the f a c t  that  a l l  of u s  i n  
indus t ry  and i n  t h e  government who have had t o  f ace  up t o  t h e  
problems of design, bu i ld ing  t h e  hardware, and making it work 
have gained experience of great value t o  t h e  f u t u r e  ae ronau t i ca l  
and space endeavors of t h i s  country. 

The same type of seemingly i n t a n g i b l e  cons idera t ion  w i l l  
in f luence  our  f u t u r e  X-15 program. The f u t u r e  program w i l l  be 
kept  f l e x i b l e  and w i l l  be  modified, extended o r  terminated on t h e  
basis of t imely reviews by t h e  Research Airplane Committee. 
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I am pleased and honored at the invitation to return for,a visit to 

th is  center of so much vital work in the national space program. 

Particularly, I am happy to address members of the Greater Los Angeles 

Press Club and their guests, among whom are many friends of long standing. 

P wonder whether you realize just how extensive is the participation 

of the LQS hgeles area in the NASA program. The ten largest contracts 

we have in this area total more than a half-billion dollars and we are 

negotiating contracts that will bring the total near $700 million. 

Rocketdyne Division, North American Aviation, is building rocket engines 

at Canoga Park, The Jet Propulsion Laboratory at Cal Tech in Pasadena 

is providing technical management for our lunar and interplanetary 

programs, Douglas Aircraft at Santa Monica is developing and producing 

rocket vehicles. At San Diego, General Dynamics is producting the Atlas 
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rockets that will boost American astronauts into orbit, and the 

Centaur, our next-generation booster. Aerojet-General is doing nuclear 

work for us at Azusa, 

large multi-purpose satellite for NASA here in Los Angeles. 

Space Technology Laboratories is dev6loping a 

And at 

Downey, the Space and Information Systems Division-of North American 

Aviation will dFvelop a second stage for the mightysaturn, the largest 

rocket development project undertaken to date by private enterprise, 

All of these projects are part of a unified national program, which 

was accelerated earlier this year. I want to emphasize that this is 

a national program. It is not just a NASA program, It is not just a 

government program, 

resources to meet the goals we have set for ourselves in space. These 

It is a program to mobilize America's manpower and 

goals bear restating and emphasizing. 

First and foremost, we intend to land a U. So scientist-astronaut 

team on the moon before t h i s  decade is out, We are confident that we 

can do this, with the wholehearted support of the American people, 

We are carrying out vigorous research and development work toward 

the establishment of operational satellite systems of practical use-- 

for weather observation and to expand the channels of worldwide corn- 

munications systems. We are cooperating closely with the military services 

to insure that they gain the full benefit OB technical developments 

produced by our programs, 
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We are pressing forward in the development of new space technology -- 
in electronics, spacecraft design, propulsion and power generation, and 

in nuclear systems. The Rover nuclear rocket is progressing as rapidly 

as the technology will allow., We expect that the nuclear rocket will 

provide the basic means of propulsion for manned missions beyond the 

moon in the next decade. 

Finally, we are paying full attention to our responsibilities in 

aeronautical research. 

leading to the development of a supersonic civilian transport, vertical 

take-off and landing craft, and solution of pressing problems of aviation 

safety and the sonic boom. 

We are moving as swiftly as possible in research 

In carrying out its responsibility for the national space program, 

NASA is and will continue cooperating with, and depending upon the 

skills of numerous other government agencies -- the Department of Defense, 
the Atomic Energy Commission, the National Science Foundation, the 

National Academy of Sciences, the Federal Aviation Agency, and others. 

To achieve national space goals on the accelerated time schedules 

that the Executive and Legislative branches of government have laid down, 

we rely primarily on industry to do the bulk of the job. 

of every dollar that NASA spends goes for contracts with industry and other 

private organizations. 

Eighty cents 

As the job assigned to private industry grows', it 

follows that there must also be growth of the NASA in-house staff since we 

must have competent scientists, engineers, and managers on our own staff, to 

follow contractors' work in every phase from start to completion. 

- .- - . . . . . . ._ .- . _. .. . ~- ,- -. . . . . . . . . .~. . . . . " .  -. ._ . . . . 
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In addition, we are cooperating closely with the scientific community, 

in the United States and abroad, to assure steady advances in the space 

sciences, which underlie all technological improvements. In this 

country, we have worked out plans for much greater use of university 

scientists, 

6jreign scientists and world scientific organizations, 

Abroad, we are expanding our cooperative arrangements with 

A good example was the International Meteorological Satellite 

Workshop held earlier this month in our Washington headquarters, attended 

by representatives of thirty nations, A;s NASA Administrator James E. 

Webb pointed out in his opening remarks, the conference demonstrated anew 

that America intends to apply to practical use and to share with all the 

wrld the knowledge and skills we develop from our exploration of space, 

I am sure it is unnecessary to say before a Southern California 

audience why we must make strong efforts to pursue our national goals 

in space, Nevertheless, I believe the underlying reasons bear repeating, 

- First, by achieving a pre-eminent position in space, we assure our 

nation against space flight capabilities being used to put pressure on us 

and our friends in the Free World. Second, the economic stimulus, the 

knowledge and the new products that develop will ultima&ely return value8 

far in excess of the expenditures, Third, exploring apace, the moon and 

the planets is of immense scientific importance -- productive of informa- 
tion that will be used for the benefit of mankind in ways we cannot 

possibly foresee, 
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Project Mercury, the first phase of the United States program of 

manned space flight, will place an astronaut in orbit about the earth. 

The flights in Project Mercury and immediate follow-on missions will 

establish baselines of knowledge about what man can accomplish in space -- 
how he can withstand prolonged weightlessness, how well he can operate 

controls and instruments, what he can observe t o  supplement the informa- 

tion recorded by electronic devices -- in short, how man's intelligence 
can be put to work as an integral part of a space vehicle system. 

The two suborbital flights this year -- by Astronauts Alan Shepard 
and Virgil Grissom -- provided a great amount of information that has 
been useful in establishing the final designs and plans f o r  the manned 

orbital flights that will begin shortly. 

way to manned orbital flight was Mercury-Atlas IV on September 13, in 

which an unmanned capsule was injected into orbit, traveled once around 

the earth and was recovered an hour and 49 minutes after launch by Navy 

An important milestone on the 

personnel in the Atlantic Ocean. 

Our most far-reaching firm plans for manned exploration of space 

are built around Project Apollo, in which a spacecraft carrying three 

men will conduct a series of flights culminating in the landing on the 
moon. The last s i x  months have been a time of great decisions on this 

vast program. During the spring and summer, the goals were established 

through the President and Congress, acting in a fully bipartisan manner. 

Now it is up to us in government and industry to work to carry them out. 
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Congress approved f o r  NASA a budget t ha t  appropr ia ted  $1,671,750,000 

f o r  the f i s c a l  year t h a t  ends June 30. 

on the  funds was completed, NASA began making a series of major dec is ions  

on the  na ture  and scope of t h e  program. They had t o  be made promptly. 

NASA 1962 program i s  approximately twice t h e  s i z e  of that f o r  1961 and 

the program w i l l  continue t o  inc rease  over the next  s e v e r a l  years i f  we 

Even before  Congressional a c t i o n  

are t o  meet our n a t i o n a l  goa ls .  I n  a prel iminary a n a l y s i s  of the program 

t o  land men on the moon, w e  learned that  one of t he  pacing i t e m s  was 

constructio-n of f a c i l i t i e s .  

be made involved t h e  l o c a t i o n  of f a c i l i t i e s  f o r  launching t h e  rocke t  and 

spacec ra f t ,  for bu i ld ing  and t e s t i n g  the  rocke ts  and f o r  designing, 

Severa l  of t h e  f i rs t  dec is ions  that  had t o  

eva lua t ing ,  and t e s t i n g  the  spacecraf t .  

P ro jec t  Apollo w i l l  have t h r e e  phases. I n  t h e  f irst ,  the t h r e e  man 

spacec ra f t  w i l l  carry out missions i n  r e l a t i v e l y  low o r b i t s  about the  

ea r th ,  f o r  per iods  up t o  two weeks. The second phase w i l l  cons i s t  of 

f l i g h t s  deeper and deeper i n t o  space, culminating i n  a f l i g h t  around 

the moon. That f l i g h t  may be followed by a f l i g h t  i n t o  o r b i t  around 

the moon. 

moon. 

The f i n a l  and most dramatic phase w i l l  be the landing on the 

A s  you know, our goal  i s  t o  land  a s c i e n t i s t - a s t r o n a u t  team on t h e  moon 

before  the  decade i s  out.  The program i s  long and complex. We are p res s ing  

forward on a l l  parts of the  job -- boos ters ,  upper-stage vehic les ,  spacec ra f t  

r e sea rch  i n t o  condi t ions on the moon's su r f ace  and i n  the space i n  between, 
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and the study of man's capability to perform and survive in the conditions 

of space flight and on the moon. Thousands of problems must be solved, Our 

complete program is laid out on a schedule that calls for the lunar landing 

during the last few years of the decade. 

To remain on schedule, NASA has been moving at top speed. In the 

last few months, these first steps have been accomplished: 

-- Launch and test facility sites have been chosen and engineers have 

been put to work on designs for both. 

-- A successful first flight of the Saturn C-1 boorter ha8 been 
conducted. 

-- Steady progress has been made in Project Mercury toward the goal 
of manned orbital flight. 

-- A contractor - MIT Instrumentation Laboratory -- has been chosen 
to develop the guidance and navigation system for the Apollo spacecraft. 

-- The Ranger program of unmanned landings on the moon has been 
expanded to provide more assurance of early information about the lunar 

environment -- so that we will know what steps to take to protect the 

men who follow. 

-- A contractor - North American Aviation - has been chosen for the 
development of the Saturn S - I 1  stage, the largest such project attempted 

to date by private industry, 

0 -  NASA has been reorganized to provide better focus and greater emphasis 

on major programs such as the lunar landing. 
-- A contractor - Chrysler Corporation - has been chosen to operate a 

plant at New Orleans to produce the S-I Saturn stage, which was flown so 

successfully for the first time last month from Cape Canaveral. 
, .  



Within the  next few weeks, w e  plan t o  award a con t r ac t  t o  industry 

f o r  research and development of the Apollo spacecraf t .  The Apollo 

capsule w i l l  be roughly cone-shaped, with e probable diameter of 

14 f e e t  across  the  base end 8 height  of 12 f e e t  from hea t  sh i e ld  t o  

the  t i p  of the  cone. ApoPBo w i l l  have an abor t  tower somewhat simillban: 

to  t h a t  of the smeller  Mercury spacecraf t .  Behind w i l l  be a propulsion 

module, which w i l l  c o n s i s t  of on-board rockets  t h a t  w i l l  vary i n  size 

and design according to the  p a r t i c u l a r  mission, 

Ten of the  f i r s t  vehicles  of the  Saturn S-I s t age  a r e  being produced 

e t  t he  NASA Marshall Space Flight Center--while i t  is  i n  t h e  research and 

development s tage .  But we expect t h a t  the production vers ions produced 

by Chryaler w i l l  be phased i n t o  the  f l i g h t  schedule before  the r emarch  

and development models run out.  The government w i l l  provide the  production 

f a c i l i t i e s  i n  New Orleans,  a t  our  r ecen t ly  se lec ted  Michud Qperati~ns~ 

Marshall Space P l i g h t  Center, 

Howevers the  S-I cont rac tor  will take up only p a r t  of the space a t  

Michoud. I n  another por t ion  of the  huge f a c i l i t y ,  B second cont rac ts%,  

t o  be chosen very s h o r t l y ,  w i l l  f a b r i c a t e  a l a r g e r  rocket ,  which will be 

the  f i r s t  s t age  of an advanced vers ion  of Saturn. Concurrently with the 

design,  development and f ab r i ca t ion  of these  l a r g e  s t ages ,  we will test  

and Paunch the  advanced Saturn. 
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The next version of Saturn must provide enough propulsion energy 

The o r i g i n a l  plan--before the  require-  f o r  a f l i g h t  around the  moon, 

ments were analyzed i n  de t a i l - - ca l l ed  f o r  e r e l a t i v e l y  modest redesign 

t h a t  involved addi t ion  of a new second s t age  t o  the  bas i c  components of 

the  Saturn C-1, 

the  advanced Saturn would have l i t t l e  margin of sa fe ty .  W e  have de te r -  

mined t h a t  the  l a r g e  program w i l l  be ca r r i ed  out  with adequate margins. 

Too o f t e n  i n  the  p a s t ,  the  United S t a t e s  space e f f o r t s  have been hampered 

by the  rocket-spacecraf t  squeeze, I t  f a  almost an axiom i n  t h i s  business  

t h a t  the  performance c a p a b i l i t y  of a rocket  decreases every few months 

a s  development progresses ,  while  the weight of payloads increases  j u s t  

a s  s t ead i ly .  

But de t a i l ed  ana lys i s  showed t h a t  the e a r l y  design of 

To avoid being caught i n  such a squeeze, we a r e  planning t h a t  the  

advanced Saturn w i l l  be much more poweri'ul than was envisioned o r i g i n a l l y ,  

The f i r s t  s t age  of the advanced Saturn could have two t o  f i v e  engines of 

the  so-cal led F - l  design. The F-1, the  most powerful s ing le  rocket  i n  

the  United S t a t e s  a rsena l  a t  p resent ,  i s  being developed by Rocketdyne 

here  i n  the Los Angeles a rea- -a t  Canoga Park--and is being t e s t ed  a t  

Edwards A i r  Force Base. 

pounds--as much as all e i g h t  engines of the  e a r l y  Saturn model. 

The F-P w i l l  develop a t h r u s t  of 1.5 mil l ion  

The f i r s t  mission of the advanced Saturn w i l l  be Phase 2 of P ro jec t  

Apollo, the  series of f l i g h t s  leading up t o  a f l i g h t  around the  moon. 

But a s i n g l e  advanced Saturn does not  provide enough power f o r  the luna r  

f '  



lending i t s e l f ,  

whether t o  rely primariBy on d i r e c t  ascent o r  rendezvous i n  o r b i t  about 

the ea r th ,  If  we fly by d i r e c t  ascent ,  with all-chemical roeketa, w e  

For  t h a t  mi5s%onp we shall have t o  decide shortly 



launched from o r b i t  a t  a c a r e f u l l y  ca lcu la ted  moment on the  journey 

toward the  moon 

I f  the  rendezvous method i s  chosen a s  the primary means of 

reaching the  moon--with the  use of the advanced Sa turn- - i t  may very 

w e l l  be des i r ab le  t o  develop the  Nova as w e l l ,  F i r s t  of e l l ,  the  Nova 

would be a des i r ab le  backup i n  case the development of rendezvous tech- 

niques should not  proceed a s  rap id ly  a s  i t s  advocates bel ieve.  But, 

secondly, we s h a l l  be needing a veh ic l e  of Nova s i z e  i n  any case f o r  

advanced missions beyond the f l i g h t  t o  the moon. 

One poss ib le  approach might be t o  develop t h e  advanced Saturn a t  

h ighes t  p r i o r i t y ,  with rendezvous a s  the  primary method of propulsion 

to  the  moon, The Nova could be developed i n  p a r a l l e l ,  b u t  no t  a t  

the same pace. 

Everything I have s a i d  about the program so f a r  involves l i qu id -  

propel led rockets,  

provided f o r  p a r a l l e l  development of so l id-propel lan t  rocket  boos te rs  

a s  w e l l .  Research and development of these l a r g e  so l id-propel lan t  rockets  

a r e  being ca r r i ed  out  by the U. S. A i r  Force. 

The na t iona l  dec is ion  taken e a r l i e r  t h i s  year 

It must be apparent from the program I have out l ined  t h a t  much 

work needs t o  be done --by government, by indus t ry ,  by u n i v e r s i t i e s ,  

and by o the r  p r i v a t e  organizat ions-- i f  we a r e  t o  accomplish t h e  na t iona l  

goal of a landing on the moon. 
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Vice Pres ident  Lyndon B, Johnson expressed the  philoraophy t h a t  

must guide our e f f o r t w  i n  space l a s t  month a t  the  American Rocket 

Society meeting i n  New York. He sa id :  "The f u t u r e  of t h i s  country 

and the welfare  of the  f r e e  world depend upon our  success i n  space, 

There i s  no room i n  t h i s  country f o r  any bu t  a f u l l y  cooperat ive,  

urgent ly  motivated a l l - o u t  e f f o r t  toward space leadership.  

"No one person, no one company, no one Government agency has 

a monopoly on the competence, the  missions,  or  t he  requirements f o r  

the  space program. It is and i t  must continue t o  be  a na t iona l  job," 

It is  up t o  a l l  of us t o  g e t  on with t h a t  job. 
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APOLLO CONTRACTOR SELECTED -- 
rc-- 

The National. Aeronautics and Space Administration today 
announced selection o f  North American Aviation, In@., to design 
and build a three-man ApoZlo spacecraft leading toward eventual 
lunar landings and exploration of the moon. 

The inltial. phase of the ApoLlo pmgrms  as it involves 
North AII.eiaican, is expected to exceed $400 million, @ontr%ctua~ 
de ta i l s  will be worked out by NASA and officials of North helaican 
in negotiations scheduled 'eo start; within a week, 

President-, Kennedy in 8 message to Congress last Maye 
The magnitude of t h e  ApolSo project was recognized by 

We said: 

"No single space proJect will be more exciting, or more 
impressive, or more irrportant for the long-range exploration 
of space; none will be so difficult o r  expensive to accornp%ish. 11 

The Apollo projest ,  will be divided into three basic missions: 

1) Earth orbital flights -- for testing of' spacecraft 
sornpanents and systems9 space-crew training and development of 
operational techniques, 

will perform many of the guidance and control tasks needed on 
'C;hFr: lacer lunar. landing mission. 

Manned landing and exploration of the moon -- the 
final gc~aE of P r o j e c t  8p0ll0. 

the Apollo spacecraft during the 1964-65 period, and circumlunar 
flights and manned exp lomt ion  of the m ~ o n  before the end of 
the decade, 

2 )  CircwnTunar flights -- in. which the spacecraft crew 

3 )  

Present sc'nedu1in.g calls for earth orbital flights using 



Earth orbital flights will utilize as a launch vehicle 
the Saturn C-1, which recently had a successful flight test 
of its first stage. 

Circumlunar missions will make use of an advanced version 
of the Saturn, while manned lunar landing missions will utilize 
either the Nova vehicle, or the advanced Saturn. In the latter 
case, spacecraft components would be joined in space through a 
rendezvous technique now under study. Use of the Nova vehicle 
would permit launching of the entire spacecraft as one unit, 

Design of the Apollo spacecraft will be based on the 
"building block" or  modular concept, There will be three "build- 
ing blocks" or components in the spacecraft, 

One will be the "conarmand center" which will house the 
three-man crew, The second component will house fuel, electri- 
cal power supplies and propulsion units needed for lunar take- 
off. The third component will contain decelerating rockets 
intended to g e n t l y  lower the spacecraft onto the surface of 
the moon. 

North American will be responsible for design and development 
of two of these components -- the command center and the unit 
housing fuel, electrical power supply and propulsion units. 

team of sub-contractors e 

North American will be joined in this effort by a large 

A separate contract for the third Apollo spacecraft unit, 
the lunar landing system, is expected to be awarded within six 
months. 

NASA previously selected Massachusetts Institute of 
Technology's Instrumentation Laboratory as an associate con- 
tractor for development of the Apollo guidance and control system. 

North American was selected by NASA Administrator James E. 
Webb following a comprehensive evaluation of five industry pro- 
posals * 

Other companies submitting proposals were: 

General Dynamics Corp,, Astronautics Division, in conjunction 
with the AVCO Corp, 

General Electric c0.9 Missile and Space Vehicle Department, 
in conjunction with Douglas Aircraft Co,, Grwnman Aircraft 
Engineering Corp., and Space Technology Laboratories, Inc. 

McDonnell Aircraft Corp,, in conjunction with Lockheed 
Aircraft Corp., Hughes Aircraft Co., and the Vought Astronautics 
Division of Ling-Temco-Vought Corp. 
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The Martin Co. 

I n  J u l y  of t h i s  year,  16 f i r m s  were i n v i t e d  t o  submit 
proposals  on the  Apollo spacec ra f t  p r o j e c t .  

Five proposals ,  represent ing  ind iv idua l  o r  combined efforts 
of 10 of t h e  16 firms, were submitted e a r l y  i n  October. 

Each of  t hese  p roposa l s  were evaluated by a team of  nea r ly  
200 engineers  and s c i e n t i s t s  represent ing  bo th  the  Nat ional  
Aeronautics and Space Administra,tion and t h e  Department of Defense. 

A l l  phases of Pro jec t  Apollo, embracing both the  spacecraf t  
and t h e  launch veh ic l e ,  w i l l  be under t h e  ove r -a l l  d i r e c t i o n  of' 
D. Brainerd Holmes, NASA's newly-appointed Direc tor  of Manned 
Space F l i g h t .  The Apollo spacec ra f t  e f f o r t  w i l l  be managed by 
Robert R .  G i l ru th ,  d i r e c t o r  of NASA's Manned Spacecraf t  Center,  
now loca ted  a t  Langley F ie ld ,  V a . ,  but which soon will be r e -  
l oca t ed  a t  Houston, Texas. 

- END - 
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Lerr;i& Vc:.ktc: Scout. Stages ( a l l  s o l i d  p r o p e l l a n t )  : (I) Algol (2)  Castor - 
a mGdi?ied sergeant  motor (3) Antares - sca led  u p  vers ion  of fou r th  
sC,age (4) Altair - modiiied X-248 Vanguard t h i r d  stage. 

diameter 
-n- -, d .̂-1 r ..-.yyyy.Ids 72 Tt. high; 40 i n .  base '1 ,. 

Lb\bC?i V/ofs:;$: 36, 600 l b s .  

k x z : r  P k c e  s a t e l l i t e  .in el.%%i3s;ic~_;5 ~ a r t h  m b f t  

'$1 Launch vehic le  deviated froin planned f l i g h t  path ar,d was 
1 oc; Zq 7;l-r  - des t rGy2d by Eiange Safety Off icer  s f t e r  asproximately 30 eecon6.s f l i g h t ,  

P O ~ C O O  (X:OS):  Mot applicable 8 . u u d ~ w ~ ~ ~  Not appl icable  
4: Not appl icable  4 Not app l i cab le  

Vc!ocity: Not appl icable  

.I ~ ~ c c ; . ~ h n :  I .., . Transmit ters  and associated e l e c t r o n i c s .  

y , I  , . r . ~ n , . r . u s . ~ . ~ :  -_ :rz, L.. 

~ Q W C X  %$F Chemical batteries 

C- and S-band radar b@8coas, two .teleme'cry t rangmi t te rs ,  two c o r m a ~ d  rece ivers ,  two minitrqack beacons. _ .  



I + c p a  :&XL&Z O r b i t  achieved. Capsule n o t  recovered. 

v ~ ? ~ c F J ~ :  17 500 (average ) 

!.x,Pwxzc;.::G;;: Instruments f o r  t e s t i n g  of adjustments made as a r e s u l t  of 
de f i c i enc ie s  found in previous Discoverers. 

BXXW;~;~L:~: Not a v a i l a b l e  N 
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EST zr-d i?'2S picked up by U.S.S. STOBJES a'c a b o ~ t  2 : 5 3  ?M. 
dace fndlca3eed chimp s a t i s f a c t o r i l y  p e r f o m c d  in-flight psychomotor 

Prel iminary 

^ ^  ^ .  . - . 

spacecrar't ana recovery syszern, 
p .G~YG:  ~ ?lace spacec ra f t  in Earth o r b i t  and recover i n  pre-planned area, 

t ' ~ = i f y :  17,500 MPH (average) 

1 Dirnoasioas: 
, base diameter.  

9 f t .  6 in. high; 6 f t .  
I 

i 

I 
I if.easurement i n s t r m e n t s ,  two play-back t ape  recorders .  




